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U.S. EPA Region III 
Office of Analytical Services 

and Quality Assurance 
Annapolis, Maryland 

May 26, 1998 , ' . 

ANALYTICAL RESULTS: RADFORD ARMY AMMUNITION PLANT [REQ98118] ' - ' 

Dear Robert Thomson (3HW50), 

Enclosed is our analytical,report for the above case. It is organized into 
several sections: Analytical Request and Sample Descriptions, Organic, 
Inorganic, and Microbiological Results. All data were peer reviewed. 

Analytical Request and Sample Descriptions: (General) 
Each laboratory assigned number, station, description, matrix, sample date 
and. locational data .is reported. A table summarizes the tests assigned to 
each sample. A glossary and qualifier code definition is provided. 

Inorganic Results: 1 . 
For requests assigned inorganic tests, results are grouped by service 
group, e.g., Metals. Sample results are - reported; non-detects are provided 
with the actual quantitation limit. Method description and quality control 
protocols are described in analyst narratives. 

Organic Results: -
For requests assigned organic tests, results are grouped by service group, 
e.g.. Volatile Organic Compounds. Only detected analytes are reported. 
Nominal Quantitation Limit (NQL) tables are provided for each service 
group. Specific information for the calculation of Actual Quantitation 
Limits (AQL) achieved for'a given sample'is included. ' Quality control 
values are provided in summary tables with acceptance criteria. Method 
description and quality control protocols are described in analyst 
narratives. 

Microbiological Results: 
For requests assigned microbiological tests, sample results and quality 

- control values are incorporated into a single table. Method description 
and quality control protocols are described in analyst narratives. 

If.you have any questions we may be reached at 410-573-2600. 

Approval for Release: 

Site contact: Catherine Dare (GANNETT FLEMING, INC) 
Robert Thomson (3HW50) 



U.S. EPA Region III Section: GENERAL 
Office of Analytical Services Page; Bl 

and Quality Assurance 
Annapolis, Maryland' 

Facility; RADFORD ARMY AMMUNITION PLANT 
Program; SUPERFUND F/F Lab Request #; REQ98118 

SAMPLE DESCRIPTIONS 

End Collection 

Samole # Station, Descriotion Matrix Type Date Time 

98040126 STA SS-08A, AREA D RAIL YARD Soil GRAB 03/30/98 13:50 

98040127 STA SL-08, AREA-D RAIL YARD Soil GRAB 03/30/98 13:45 

98040128 STA SL-108, AREA D RAIL YARD . Soil . GRAB 03/30/98 13:55 

98040129 STA WW-04, AREA D RAIL YARD Water - Type Unspecified GRAB 03/30/98 12:05 

98040130 STA SL-10, AREA H BAGLOADING Soil . GRAB 03/30/98 18:30 

98040131 • STA SL-110, AREA H BAGLOADING Soil GRAB 03/30/98 18:40 

98040132 STA SL-11, AREA H BAGLOADING! Soil GRAB 03/30/98 17:50 

98040133 STA WW-106, AREA H BAGLOADING Water - Type Unspecified • GRAB 03/30/98 16 :55 

98040134 STA WW-06, AREA H BAGLOADING ' Water - Type Unspecified GRAB 03/30/98 16:45 

98040135 STA FB-01, AREA H-BAGLOADING. • Aqueous Blank GRAB 03/30/98 15:55 

98040136 STA RB-01, AREA H-BAGLOADING" Aqueous Blank GRAB . 03/30/98 16;10 

98040201 STA SS-08A, AREA D RAIL YARD • Soil • GRAB 03/30/98 12:50 

98040202 STA SL-08, AREA D RAIL YARD Soil GRAB 03/30/98 13:45. 

98040203 STA SL-108, AREA D RAIL YARD Soil .GRAB 03/30/98 13:55 

98040204 STA SL-110,. AREA H BAGLOADING Soil GRAB 03/30/98 18:40 

98040205 STA SL-10, AREA .H BAGLOADING Soil . , GRAB 03/30/98 18:30 

98040206 STA SS-llA, AREA B-IGNITOR AREA Soil GRAB 03/30/98 10:18 

•98040207 STA SS-llB, AREA B-IGNITOR AREA Soil GRAB 03/30/98 10:33 

98040208 STA SS-14, AREA E-BAGLOADING Soil GRAB 03/31/98" 10:05 

98040209 STA SD-08, AREA G-NRSD STREAM . Soil GRAB 03/31/98 11:45 

98040210 STA SD-06, AREA G-NRSD STREAM. Soil GRAB 03/31/98 14 :40 

98040211 STA SD-O'?, AREA G-NRSD STREAM Soil 1 • " ' GRAB 03/31/98 12:25 

98040212 STA SL-ll", AREA H BAGLOADING ' Soil . GRAB 03/31/98 17:50 

98040213 STA SS-12, AREA B-IGNITOR AREA Soil GRAB 03/30/98 11:"05 

98040214 STA SW-07, AREA G-NRSD STREAM Water - Type Unspecified GRAB . 03/31/98 12:05 

98040215 STA WW-106, AREA H BAGLOADING Water - Type Unspecified GRAB 03/31/98-16:55 

98040216 STA WW-06, AREA H BAGLOADING • Water - Type Unspecified GRAB 03/30/98 16:45 

98040217 STA WW-04, AREA D RAIL YARD Water - Type Unspecified GRAB 03/30/98 12 :05 

98040218 STA FB-01, AREA H-BAGLOADING Aqueous Blank GRAB 03/30/98 15:55 

98040219 STA RB-01, AREA H-BAGLOADING Aqueous Blank GRAB 03/30/98 16:10 

98040220 STA WS-03, NR-WS-03 . Soil GRAB - 03/30/98 10:15 

98040221 STA WS-04, NR-WS-04 Soil - GRAB 03/31/98 11:10 

98040222 STA WS-05, NR-WS-05 Soil GRAB 03/31/98 12:05 

Latitude Longitude 



U.S. EPA Region III 
Office of Analytical Services 

and Quality Assurance 
Annapolis, Maryland 

Facility: RADFORD ARMY AMMUNITION PLANT 
Program: SUPERFUND F/F 

SAMPLE DESCRIPTIONS 

Section: 
Page: 

GENERAL 
B2 

Lab Request #: REQ98118 

End Collection 
Sample # Station, Description Matrix Type Date Time La 

98040301 STA TR-05D, NR-TR-05D Soil .GRAB 04/01/98 14:45 

98040302 STA TR-05B, NR-TR-OSB Soil •. ' GRAB 04/01/98 14:37 

98040303 STA TR-05A, KR-TR-05A Soil- GRAB 04/01/98 .14:30 

98040304 STA TR-09B, NR-TR-09B • Soil GRAB 04/02/98 14:05 

98040305 STA TR-04F, NR-TR-04E Soil GRAB 04/02/98 13:45 

98040306- STA TR-04FD, • NR--TR-04FD Soil . GRAB 04/02/98 13:45 

98040307 STA TR-04A, NR-TR-P4A Soil GRAB 04/02/98 13:40 

98040308 STA TR-07C, NR-TR-07C Soil GRAB 04/02/98 14:35 

98040309 " STA TR-07A, NR-TR-07A Soil GRAB 04/02/98 14:40 

98040310 STA TR-03E, NR^TR-03E Soil GRAB 04/02/98 10:40 

98040311 STA TR-02C, NR-TR-02C Soil - GRAB 04/02/98 10:10 -

98040312 STA TR-02A, NR-TR-02A Soil GRAB 04/02/98 10:05 - ,, 

98040313 STA TR-OIB, NR-TR-OIB Soil GRAB 04/02/98 09:55 

98040314 STA TR-OIA, NR-TR-OIA Soil GRAB 04/02/98 09:50 

98040315 STA TR-04E, NR-TR-04E Soil • GRAB 04/02/98 14:20 ' 

98040316 STA SD-03, AREA G-NRSD STREAM Soil GRAB 04/01/98 14:05 

98040317 STA SD-04, AREA G-NRSD STREAM Soil GRAB 04/01/98 13:35 

98040318 STA SD-05, AREA G-NRSD STREAM. Soil GRAB 04/01/98 15:10 

98040319 STA TB-02, FOUR POINTS Aqueous Blank GRAB 03/30/98 00:00 

98040320 STA SS-21, AREA I-BAGLOADING.440 Soil GRAB 04/01/98 16:30-. 

98040321 STA SS-20, AREA I-BAGLOADING 440 Soil GRAB 04/01/98 17:05 

98,040322 STA RB-02, AREA I -BAGLOADING 440 Aqueous Blank GRAB 04/01/98 17:55 

98040323 STA FB-02, AREA I -BAGLOADING 440 Aqueous. Blank GRAB 04/01/98 17:45 

98040324 STA SW-07, AREA G-NRSD STREAM Water. - Type Dnspecified GRAB 03/31/98 12:05 

98040325 STA SD.-06, AREA G-NRSD STREAM Soil GRAB 03/31/98 14:40 

98040326 STA SD-08, AREA G-NRSD STREAM Soil GRAB ' 03/31/98 11:45 

98040327 STA SS-14, AREA E-BAGLOADING Soil GRAB. 03/31/98 10:05 

98040328 STA SD-07, AREA G-NRSD STREAM Soil GRAB 03/31/98 12:25 

98040329 • STA SS-08A, AREA D RAIL.YARD Soil GRAB 03/30/98 13:50 

98040330 STA SL-08, AREA D RAIL YARD Soil GRAB .03/30/98 13:45 

98040331 STA SLrl08, AREA D RAIL YARD Soil - - GRAB 03/30/98 13:55 

98040332 STA SL-110, AREA H BAGLOADING Soil GRAB 03/30/98 18:40 

98040333 STA SL-10, AREA H BAGLOADING . Soil GRAB 03/30/98 18:30 SSi-' 



U.S. EPA Region III Section: GENERAL 
Office of Analytical Services Page: B3 

and Quality Assurance 
Annapolis, Maryland 

Facility: RADFORD ARMY AMMUNITION PLANT 
Program: SUPERFUND F/F Lab Request #: REQ98118 

SAMPLE DESCRIPTIONS 

End Collection 
Sample # Station, Description Matrix Type Date Time 

98040334 STA WW-04," AREA D RAIL YARD Water - Type Unspecified GRAB 03/30/98 12:05 

98040335 STA WW-lbe, AREA H BAGLOADING Water - Type Unspecified GRAB 03/30/98 16:55 

98040336 STA WW-06, AREA H BAGLOADING Water - Type Unspecified GRAB 03/30/98^ 16:45 

98040337 STA SL-11, AREA H BAGLOADING Soil GRAB .03/30/98 17:50 

98040338 STA TB-01, FOUR POINTS Aqueous Blank GRAB • 03/29/98 00:00 

98040339 STA RB-01, AREA H-BAGLOADING Aqueous Blank GRAB 03/30/98 16:10 

98040340 STA,.FB-01, AREA H-BAGLOADING Aqueous Blank GRAB • 03/30/98 .15:55 



U.S. EPA Region III 
Office of Analytical Services 

and Quality Assurance 
Annapolis, Maryland 

Facility: RADFORD ARMY AMMUNITION PLANT 
Program: SUPERFUND F/F 

Section: GENERAL 
Page: CI 

Lab Request #: REQ98118 

TESTS REQUESTED 

Test Assigned * j " Sample No. 98(3401-Test Assigned * j 
lis: • -Pi- If 23 1-3 o!. '232' 33 .3.4S lisi 36^ Y.t ; . 

Percent Dry Weight X X X X X ,x 

Organxc-, Test Assigned . • . .... • Sample-No." 980401- ' : • --• .. ' ..... .•iji .. .--i-

:fr28. ".f29 K;3'0- •-3'i i32i §33- £•3"^ £35 m ""f ^ •: •iSR 
PCBs and .Pesticides by Gas Chromatography X X X X X x X • X X X X 
Semivolatile Organics by GC/MS X X X X X X X X X X X 

In organic Test" Assigned Sample ;Noaf 38®p32- 'r., tar rt:., .:-.T 

ft:: •••'•a; llltl In 
•f \ : •% h-J ' _ • •" £ 'l2oM io3- So 5;: ""O61: io.i- •*o.si •'.12. i3i "rV 

Metals Analysis X X X • X X X X X X X X X X X X 
Percent Dry Weight X X X X X X X X X X X X X 
Total Cyanide X X X X X X X X X X X X X X X 

organic Test Assigned . f",' -Sit- .'"i> -a. - 3. - • San 
•Joi. 

ipieM 
ft02-

ib.:J 
03-

9804 
• 04-

102?". 
Bs- -' 06. io3 

1 

B,si? 10 
. : 

.tl-fl lil2l '13 ii 
PCBs and Pesticides by Gas Chromatography • X X X X X 
Semivolatile Organics by GC/MS • X . X X X X 

(X =.test was requested) 



U.S. EPA Region III 
Office of Analytical Services 

and Quality Assurance 
Annapolis, Maryland 

Facility: RADFORD ARMY AMMUNITION PLANT 
Program: SUPERFUND F/F 

Section: GENERAL 
Page: C2 

Lab Request #: REQ98118 

TESTS REQUESTED 

-Inorganic Test Assigned' ' -Sample-No". 980402-r. 
^ ' ' J f j; HI; Sill 8. ?r20J fill |22^ fh ii-fl 

Metals Analysis X X X X X X ^X 
Percent Dry Weiqht X X X 
Total Cyanide X X X X X X X 

t>rganic Test Assigned. " ' '•Samples No:;- '980402:^.^ : ; 'WvM t>rganic Test Assigned. " ' 
H6l :i8 F-i;i mo' 21 ' :'.rr ^ ' ^li- ' 

i. S:il -i! 
p": 

PCBs and Pesticides by Gas Chromatoqraphy 
Semivolatile Orqanics by GC/MS 

• Inorganic Test A^si^ed 
. -li : - * 

tf- . .. i --•Samprei4;No^'''980.403- rP"'5?"-.r "S- L.-r ' . -.iv".-• Inorganic Test A^si^ed 
. -li : - * .Mm ••to;! met iiat' iSls ,n,d7, sifSi -.09 .iilO;-: t^Sl iliS met :-a4' 

Metals Analysis 
Percent Dry Weiqht X X X X X X X X X X X X X X X 
Total Cyanide 

Organic Test-Assigne_d ''*> . • " , t -j---- Sample" No'. 980403- -'•* .''is.: 
mm. lii i®' FM fe.Q5" 1§W-fOTl ! •"KJi ;p08l u-09:ii iliO' JflSs t'M .-•14- m 

PCBs and Pesticides by Gas Chromatoqraphy X X X X X X X X X X X X •X X X 
Semivolatile Orqanics by GC/MS X X X X X X X X X X X X X X X 
Volatile Orqanics by Purqe and Trap GC/MS 

(X = test was requested) 



U.S. EPA Region III Section: GENER^ 
Office of Analytical Services Page: C3 

and Quality Assurance 
Annapolis, Maryland 

Facility: RADFORD ARMY AMMUNITION PLANT 
Program: SUPERFUND F/F Lab Request #: REQ98118 

TESTS REQUESTED 

Inorganic Test Assigned .• - ,'•> '• •"',:•^"-Inorganic Test Assigned .• - ,'•> '• •"',:•^"-
^i:6' • 13f lifs' 22; Sia: mi -III t2l ?28B iSM ififo:;; 

Metals Analysis . . X X . X X X X X 
Percent-Dry Weight 'X X x X X X X X X X X 

Total Cyanide X X X X X X .X 

Organic'Test Assigned . ' * : , . -v) ^SamT^liei'r No. 980403-4 4l : 4 J 4 -Organic'Test Assigned . ' * : , . -v) 2l%:: .-S fiS:'; 110^ 22- lis:; :Mi "sm i2M Sf28? 29 |f30-' 
PCBs and Pesticides'by Gas Chromatography X. X X X X X X 
Semivolatile Organics by GC/MS X X X X X X X 
Volatile Organics by Purge and Trap GC/MS X X X X X X X X X X X X X X X 

Inorgemic' Test Assigned 
_ .I*-'' 

Sample No. 9804 i03ir ' -i-H- ^ X ,;> • „• Inorgemic' Test Assigned 
_ .I*-'' iSi; ..-iii? -33- S3 41 lil: •3-6^ ysi- •38l P 39!^ Kbi: ;lL' - af, • •• 'li P.r-J-

Metals Analysis 
Percent Dry Weight X X X X 
Total Cyanide 

--

Orgariic. Test Assigned - r -TSi 1 - <JS(- Samplk'No. 980403-
11321 '-33- 2m ill *3:3 37-, •33-93) iffibi 

PCBs and Pesticides by Gas Chromatography < 

Semivolatile Organics by GC/MS 
Volatile Organics by Purge.and Trap GC/MS' X X X X X X X X X X 

(X = test was requested) 



U.S. EPA Region III 
Office of Analytical Services and Quality Assurance 

Annapolis, Maryland 

Section;. General 
Page; D1 

QUALIFIER CODE AND GLOSSARY DEFINITIONS 

Qualifier Codes: 

< = Sample value is below the quantitation limit. Quantitation limit reported. " 
</= = Reported value is estimated. Sample was analyzed in duplicate, one value is equal to or above the quantitation limit and one below. Average of quantitation limit and detected value 

reported. ," , 
> = Sample value is above the quantitation range. 
A = Quality control value is outside acceptance limits. 
B = Not detected substantially above (10 times) the level reported in the laboratory or field blanks (includes field, trip, rinsate, and equipment blanks). 
C = See report narrative for analyst's observations concerning this result. 
D = , Sample and duplicate values are below the quantitation limit. Quantitation limit reported. 
E = Value exceeds a theoretically greater value (e.g. dissolved > total, orthophosphate > total phosphorus). However, the difference is within the expected precision of the analytical 

techniques and is not statistically significant. ' ~ 
I . = An interference exists which masks true response. See report narrative for explanation. 
J = Analyte present. Reported value is estimated; concentration is outside the range for accurate quantitation. 
K = Analyte present. Reported value may be biased high. Actual value is expected to be lower. 
L = Analyte present. Reported value may be biased low. Actual value is expected to be higher. 
N = Presumptive evidence indicates the presence of the compound. Special methods and/or method modifications may be needed to confirm its presence or absence in future sampling 

efforts. 
NA = Analysis was not requested. 
Q = . No analytical results. See report for explanation. 
R ' = Unreliable results. Analyte may or may not be present in the sample. Supporting data is necessary to confirm results. 
T = Tentatively Identified .Compound. Identified as a result of a library search using the EPA/NIH Mass Spectral Libraiy. Authentic standards were not available to properly identify and 

quantitate the compound The reported concentration is an estimate. , 
TD = Spike recovery too dilute for accurate quantitation. -
UJ = Not detected. Quantitation limit is estimated. , 
UL = Not detected. Quantitation limit is probably higher. 

Glossary: 

0 
[] . 
MS/MSD 
MSA 
RPD 

Numbers in parentheses are analytical spike recoveries (e.g. post-digestion spikes). 
Numbers in brackets are matrix spike recoveries (e.g. pre-digestion spikes). 
Matrix spike/matrix spike duplicate; a known increment of target analyte made to a sample before preparation or analyses. 
Method of Standard Additions 
Relative Percent Difference; the results for duplicate analyses are presented as the mean and the relative percent difference. 

IReplicatel - Replicate2| 
RPD = - — xlOO 

(Replicate 1-I-Replicate2)/2 

(07/01/9^ 
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SUPERFUNDF/F 

Lab Request # REQ98118 



U.S. EPA Region III Section: INORG^IC 
Office of Analytical Services Page: A1 

and Quality Assurance 
Annapolis, Maryland 

Facility: RADFORD ARMY AMMUNITION PLANT 
Program: SUPERFUiro F/F - Lab Request #: REQ98118 

INORGANIC ANALYTICAL SAMPLE RESULTS 

Sample Number: 

Station ID : 

ANALYTES 

,98040126 

-SS-D8A 

SAMPLE 

98040127 

SL-08 

SAMPLE 

98040128 • 

SL-1D8 

FIELD DUPLICATE 

98040130 

SL-10 

SAMPLE 

Percent Dry Weight 

__Percent_Dr^|_JJei2bt_U05£)_ 

Units: % 

73.8 

% Rec RPD % Rec 

73.3 

% Rec RPD 

71.8 

% Rec RPD 

73.0 

Sample Number: 

Station ID 

ANALYTES , 

98040131 

SL-110 

FIELD DUPLICATE 

98040132 

SL-11 

SAMPLE 

98040201 

SS-08A 

SAMPLE 

98040202 

SL-C8 

SAMPLE 

Metals Analysis 

Aluminum 

Antimony 

Arsenic 

-Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

ug/g 

24800 

<6.0 

8.9 

53.7 

1.4-, 

0.8 . 

. 4720 

41.1 

32.1 

31.0 

48400 

52.6 

2710 

233 

0.2 . 

21.1 

985 

<0.5 

.<1. 0 

<100 

0.4 

% Rec 

.(109) 

• (87) 

RPD 

,[96] 

(MSA) 

(97) 

10 

ug/g 

21600 

<6.0 

9.2 

75.2 

1.1 

1.2 -

8550 

34.3 

18.4 

34.4 

42600 

94 .1 

2430 

249 

0.1 

17.2 
1100 
<0.5 

<1.0 

<100 
<0.3 

% Rec 

(85) 

(MSA) 

(103) 



U.S. EPA Region III 
Office of Analytical Services 

and Quality Assurance 
Annapolis, Maryland 

Facility: RADFORD ARMY AMMUNITION PLANT 
Program: SUPERFUND F/F 

Section: INORGANIC 
Page: A2 

Lab Request #: REQ98118 

INORGANIC ANALYTICAL SAMPLE RESULTS 

Sample Number; 

Station ID : 

ANALYTES (continued) 

98040131 / 

SL-110 

FIELD DUPLICATE 

98040132 

SL-11 • 

SAMPLE 

98040201 

SS-08A 

SAMPLE 

98040202 

SL-08 

SAMPLE 

Metals Analysis 

Vanadium 

2inc . 

ug/g 

91.5 

159 . 

% Rec RPD ug/g % Rec 

71.9 

675 

RPD 

Percent Dry Weight 

-Percent Dry Weight (105C) 

Percent Dry. Weight (60C) 

.Units: % 

72.5 

% Rec RPD % 
38.4 

% Rec RPD 

74.0 

% Rec RPD 

69.0 

% Rec RPD 

Total Cyanide 

_C^anide____ 

mg/Kg % Rec RPD 

<1.0 • [1031. D 

mg/Kg % Rec 

<1.0 

RPD 

Sample Number: 

Station ID : 

•ANALYTES 

98040203 

SL-108 

FIELD DUPLICATE 

98040204 

SL^llO-

FIELD DUPLICATE 

98040205 

SL-IO 

SAMPLE 

98040206 

SS-llA 

SAMPLE 

Metals Analysis 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Units: ug/g 

32300 

<6.0 

19.4 

234 

1.3 

1-3 , 

.. 7090 

40.4 

• 21.4 

36.0 

46500 

102 

3040 

% Roc 

(MSA) 

RPD ug/g 

28500 

<6.0 

.11.5 

52.5 

0.8 

1.0 

8960 

36.0 
9.8 ' . 

41.6 

35300 

54.2 

4960 

% Rec 

(MSA) 

RPD ug/g 

23000 -^ 

<6.0 

5.4 

58.4 

0.7 

1.9 

22900 

32.0 

9.8 " 

36.1 

32800 

72.8 

9760 

% Rec 

(91) 

RPD ug/g 

8060 

V <6.0 
> 100 

11800 

0.5 

5.5 
62100 

79.4 

66.5 

43900 

28.600 

918 

52500 

% Rec 

(98) 

(MSA) 

RPD 



U.S. EPA Region III 
Office of Analytical Services 

and Quality Assurance 
. AnnapolisMaryland 

Facility: RADFORD ARMY AMMUNITION PLANT 

Section: INORGANIC 
Page: A3 

Program: SUPERFUND F/F Lab Request #: REQ98118 

INORGANIC ANALYTICAL SAMPLE RESULTS 

Sample Number: 98040203, 98040204 98040205 98040206 
Station ID : SL-108 SL-110 SL-10 SS-llA 

ANALYTES (continued) FIELD DUPLICATE -• FIELD DUPLICATE SAMPLE SAMPLE 

Metals Analysis Units: ug/g % Rec •RPD ug/g % Rec , RPD ug/g % Rec RPD ug/g % Rec RPD 

~Manganese . ^ 281 82.1 - 102 465 

Mercury 0.1 <0.1 0.1 0.2 
Nickel 21.5, 18.0 ' 16.1 97.2 
Potassium 1650 2020 1820 • 733 
Selenium 0.6 (MSA) <0.5 (MSA) <0.5 (MSA) <0.5 (93) 
Silver <1.0 <1.0 • <1.0 11.0 
Sodium <100 <100 <100 • <100 
Thallium 0.5 (93) <0.3 . (103) <0.3 (101) • 0.5 (100) 
Vanadium 77.3 63.2 58.2 '23.8 
Zinc . 758 591 1300 18300 

Percent Dry Weight Units: % % Rec RPD , % i Rec RPD ..% % Rec RPD % % Rec RPD 
Percent Dry Weight (60C) 70.2 .74.6 .71.8 45.5 

Total Cyanide Units: mg/Kg % Rec RPD mg/Kg % Rec RPD mg/Kg % Rec RPD mg/Kg « Rec RPD 
Cyanide <1.0 - <1.0 <1.0 (44) <1.0 

Sample Number; 98040207 98040208 
-

98040209 98040210 

Station ID - : • SS-llB SS-14 SD-08 SD-06 

ANALYTES SAMPLE 'SAMPLE SAMPLE SAMPLE 

Metals Analysis Units: ug/g % Rec RPD ug/g % Rec RPD ug/g' % Rec . • RPD ug/g % Rec RPD 

Aluminum 3900 • 35600 - 13100 , 21800 (98) 23 

Antimony. <6.0 (103) <6,0 <6.0 <6.0 (99) • D 
Arsenic 56.4 (90) 4.7 (MSA) 2.9 (91) 4 .,6 (91) 20 

Barium . 4600 - 65.8 55.7 113 [941 8 
Beryllium <0.3 1.6 . 0.9 1.2 [91] 8 

Cadmium • - 3.2 <0.5 ' <0.5 <=0.5 [101] 

# 



U.S. EPA Region III 
Office of Analytical Services 

and Quality Assurance 
, Annapolis, Maryland 

Facility: RADFORD ARMY AMMUNITION PLANT 
Program: SUPERFUND F/F . 

Section: INORGANIC 
Page: A4 

Lab Request #: REQ98118 

INORGANIC ANALYTICAL SAMPLE RESULTS 

Sample Number: 

Station ID ; 

ANALYTES (continued) 

98040207 

SS-llB 

SAMPLE 

98040208 

SS-14' 

SAMPLE 

98040209 

SD-08 

SAMPLE 

98040210 

SD-06 

SAMPLE 

Metals Analysis Units: ug/g % Roc RPD ug/g % Rec RPD ug/g %, Rec - RPD ug/g % Rec • RPD 

Calcium 101000 - 1460 1220' 26800 (98)- 5 

Chromium 79.1 • 44.0 27.2 39.2. [85] 6 

Cobalt 42.1 22.5 16. 1 19.1 • [88] 1 

Copper .53400 . 27.1 45.5 16.6 [92] 6 

Iron 27500 " 40000 22400 31700 (104) 2 

Lead ' 336 14.7 58. 7 16.5 [96] 14 

Magnesium 82200 6270 4400 10400 . (100) 12 

Manganese 300 573 815 1250 (95) • 1 

Mercury .<0.1 <0.1 <0.1 <0.1 

Nickel . 124 23.8 16.6 20.4 , [86] 12 

Potassium 837 4200 1360 2870 • (100) 31 

Selenium <0.5 (MSA) <0.5 (MSA) <0.5 (MSA) . <0.5 . (MSA) D 

Silver ^ 13.0 <1.0 <1.0 <1.0 [82] D 

Sodium <100 <100 • <100 <100 [116] D 

• Thallium . ,0.3 . (97) <0.3 (100) .. <0.3 (100) <0.3 [103] • D 

Vanadium 10.8 78.3 42. 4 •60.5 [90] 7 

Zinc 8280 - 41.4 74.6 43.4 [90] • 6 

Percent Dry Weight Units: % % Rec RPD % % Roc RPD % % Rec RPD % % Rec RPD 

Percent Dry Weight (105C) 91.3 78.6 62.0 

Percent Dry Weight (60C) 70.0 8 9.8 "78.4 69.4 4 

Total Cyanide Units: mg/Kg . % Rec RPD mg/Kg % Rec RPD mg/Kg % Rec RPD mg/Kg % Rec RPD 

Cyanide, <i;o' <1.0 <1.0 <1.0 (102) 



U.S. EPA Region III Section:. INORGANIC 
Office of Analytical Services Page: AS 

and Quality Assurance ' 
Annapolis, Maryland 

Facility: RADFORD ARMY AMMUNITION PLANT 
Program: SUPERFUND F/F ' Lab Request #: REQ98118 

INORGANIC ANALYTICAL SAMPLE RESULTS 

' Sample Number: 

• Station ID : 

ANALYTES . 

98040211 

,'SD-07 

SAMPLE 

98040212 

SL-11 

SAMPLE 

98040213 

SS-12 

SAMPLE 

98040214 

SW-07 

SAMPLE 

Metals Analysis Units: ug/g % Rec RPD ug/g % Rec RPD ug/g % Rec RPD ug/L % Rec 

Aluminum 19000 (94) • 8 2820 ' 4860 <200 

Antimony <6.0 .[82] D <6.0 (107) <6.0 • <60 

Arsenic 5.0 • • (103) 7 23.0 (MSA) 164 • (112) <3 (97) 

Barium 112 ,[931 2 ,451 3220 <100 

Beryllium 1-2 [89] 3 <0.3 <0.3 <3 

Cadmium <0.5 [901. D 4.3 6.8 . <5 . 

Calcium 95300 (100) 3 58700 87700 60300 

Chromium 49.3 [91] 7 172 99.2 <10 

Cobalt , 15.8 [84] 0 23.3 85.6 • <40 

Copper 32.1 [86] . 'l • 733' 56500 <20 

Iron 31200 (96) 1 '184000 35i00 165 

Lead 33.0 [83] 32 2220 563 <2 (107) 

Magnesium 7540 (99) , 1 4590 71500 14800 

Manganese 960 [119] 3 1280 281 •<10 

Mercury <0.1 [107] D <0.1 <0.1 <0.2 

Nickel 16.7 [83] 2 67.1 17 3 <40 

Potassium 2280 (103) . 12 456 814 . 2800 

Selenium <0.6 [83] D • <0.5 (MSA) <0.5 (MSA) <3 (91) 

Silver. <1.0 [80] D <1.0 22.5 <10 

Sodium 120 [100] 3 308 ' 101 - 32400 

Thallium <0.3 [94] • D <0.3 (MSA) 0.7 (99) • <3 (103)' 

Vanadium 56. 6 [96] 4 <40.0 16.3 <50 

Zinc 47.3 [92] 1 2240 6460 <20 

Percent Dry Weight Units: % % Rec RPD * • % Rec RPD % % Rec • RPD 

Percent Dry Weight (105C) 68.2 

Percent Dry Weight (60C) 59.0 31.0' 60.6 

RPD 



U.S. EPA Region III Section: INORGANIC 
Office of Analytical Services Page: A6 

and Quality Assurance 
\ Annapoliis, Maryland 

Facility: RADFORD ARMY AMMUNITION PLANT 
Program: SUPERFUND F/F Lab Request #:. REQ98118 

INORGANIC ANALYTICAL SAMPLE RESULTS 

Sample Number:' 98040211 98040212 98040213 98040214 

Station ID : SD-07 SL-11 SS-12 SW-07 • 

ANALYTES (continued) SAMPLE SAMPLE , SAMPLE SAMPLE 

Total Cyanide Units: mg/Kg % Rec RPD mg/Kg % Rec RPD mg/Kg % Rec RPD mg/L % Roc RPD 
Cyanide <1.0 [104] D <1.0 <1.0 <0.02 

Sample Number: 98040215 98040216 98040217 98040218 
Station ID : ; ; ffH-106 WH-06 WW-04 FB-01 

ANALYTES FIELD DUPLICATE SAMPLE SAMPLE FIELD BLANK 

Metals Analysis Units: Ug/L % Rec RPD ug/L % Rec 'RPD ug/L % Rec RPD ug/L % Rec RPD 

Aluminum <200 . <200 .[103] D 258 <200 

Antimony <60 <60 [105] • D <60 <60 

Arsenic <3 (96) <3 [93] D • <3 (103) <3 

Barium <100- <100 [98] D <100 <100 

Beryllium <3 , <3. • [98] D <3 <3 

Cadmium <5 <5 [97] D <5 <5 

Calcium 40100 41400 (96) 7 26600 <500 

Chromium <10 <10 [98] D <10 <10 

Cobalt " • <40 <40 [96] D <40 • <40 ' 
' Copper 83 102 [95] 2 38 ' <20 

Iron 1010 1280 [94] 3 4470 <100 

Lead .27 (93) 17 .[102] 1 31 (92) <2 

Magnesium 12500 12800 [81] 9 ' 6530 <500 

Manganese - . 44. 50 [95] 2 . 102 <10 

Mercury • <0.2 <0.2 [94] D <0.2 <0.2 

Nickel . <40 <40 [95] D <40 <40 

Potassium .. 9900 . 10300 [87] 4 2780 • <1000 . 

Selenium <3 - (94) <3 [87] • • D . <3 (95) <3 . . 

Silver <10 •• •• <10 [83] D <10 <10 

Sodium 5780 • "5810 [95] 6 1660 <1000 

Thallium <3 (98) <3 [110] D <3 • (102) <3 



U.S. EPA Region III 
'Office of Analytical Services 

and Quality Assurance 
Annapolis, Maryland 

Facility: RADFORD ARMY AMMUNITION PLANT 
Program: SUPERFUND F/F 

Section: INORGANIC 
Page: A7 

Lab Request #: REQ98118 

INORGANIC ANALYTICAL SAMPLE RESULTS 

Sample Number: 

Station ID : 

ANALYTES (continued) 

98040215 ( 

WW-106 

FIELD DUPLICATE 

98040216 

WW-06 

SAMPLE 

98040217 

WW-04 

SAMPLE 

98040218 

FB-Ol 

FIELD BLANK 

Metals Analysis 

Vanadium 

Zinc 

Units: Ug/L 

<50 • 

125 

% Rec RPD ug/L 

<50 

147 

% Rec 

[96] 

[95] 

RPD 

D" 

2 

ug/L 

<50 

274 

% Rec RPD ug/L 

<50 

<20 

% Roc RPD 

Total Cyanide 

^_C^anide^_____ 

Units:' mg/L % Rec RPD mg/L % Rec 

<0.02 <=0.03 ' [109] 

RPD mg/L 

<0.02 

% Rec 

(158) 

RPD mg/L 

0.04 

% Rec RPD 

Sample Number: 

Station ID : 

ANALYTES 

98040219 

RB-Oi 

RINSATE 

98040220 

WS-03 

SAMPLE 

98040221 

-WS-04 

"SAMPLE . • 

98040222 

WS-05 

SAMPLE 

Metals Analysis 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

-Nickel 

Potassium 

Units: Ug/L 

<200 

<60 

<3 

: <100, 

<3 . 

<5 . 

<500 

,<10 

<40 

<20 

<100 

<2 

<500 

<10 

<0.2 

<40 

<1000 

% Rec RPD ug/g 

2680 

<6.0 

204 

2080 

<0.3 

2.8 

126000 

69.3 

57.8 

54200 

30600 

308 , 

100000 

201 

0.1 

147 

778 

% Rec 

(102) 

RPD ug/g 

1190 

<6.0 

7.8 

172 

<0.3 

2.1 

107000 

92.3 

12.0 

86100. 

32000 

214 

122000 

139 

<0.1 

213 

633 

% Rec 

(110) 

RPD ug/g 

683 

<6.0 

4.1 . 

54.1 

0.4 

6.6 

70700 

67.9 

10.2 

65500 

24600 

255 

140.000 

111 

<o.i 
147 

312 

% Rec 

(107) 

RPD 

5* 



U.S. EPA Region III Section: INORGANIC 
Office of Analytical Services Page: A8 

and Quality Assurance 
Annapolis, Maryland 

Facility: RADFORD ARMY AMMUNITION PLANT 
Program: SUPERFUND F/F Lab Request #: REQ98118 

INORGANIC ANALYTICAL SAMPLE RESULTS • 
Sample Number: 

. 

98040219 98040220 98040221 98040222 

Station ID ; RB-01 WS-03 WS-04 - WS-05 

ANALYTES (continued) RINSATE STiMPLE . SAMPLE • SAMPLE 

Metals Analysis Units: ug/L % Rec RPD ug/g % Rec RPD ug/g % Roc RPD - ug/g % Rec RPD 

Selenium <3 <0.5 (MSA) • <0.5 (MSA) <0.5 (MSA). 

Silver <10' 15.'9- 4.7 '5.0 

Sodium <1000 - 128 109 •, - <10.0 

Thallium <3 0.4 (98) <0.3 (89) <0.3 (88) 

Vanadium <50 <10.0 <10.0 ' <5.0 

Zinc <20 . 3370 ' 441 187 

Percent Dry Weight Units; , % % Roc RPD % % Rec RPD % % Rec RPD 

Percent Dry Weight (60C) 98.-2 98.5 99.2 

Total Cyanide Unit's: mg/L % Roc RPD mg/Kg % Rec RPD mg/Kg % Rec RPD mg/Kg % Roc RPD 

Cyanide 0.02 <1.0 <1.0 (104) .<i.'o 

Sample Number:. 98040301 98040302 98040303 98040304 

Station ID : TR-05D TR-05B TR-05A TR-09B -
ANALYTES SAMPLE SAMPLE SAMPLE SAMPLE 

Percent Dry Weight Units: %• % Rec RPD % % Rec RPD % % Rec RPD % \ Rec RPD 

Percent Dry Weight (105C) •75.3 74.0 70.4' 62.5 



U.S. EPA Region III 
Office of Analytical Services 

and Quality Assurance 
Annapolis, Maryland 

Facility: RADFORD ARMY AMMUNITION PLANT 
SUPERFUND F/F 

Section: INORGANIC 
Page: A9 

Program: Lab Request #: REQ98118 

INORGANIC ANALYTICAL SAMPLE RESULTS 

Sample Number: 

Station ID : 

ANALYTES 

98040305 

TR-04F 

> SAMPLE 

98040306 

TR-04FD 

FIELD DUPLICATE 

98040307 

TR-04A • 

SAMPLE 

98040308 

TR-07C 

SAMPLE 

Percent Dry Weight 

Percent Dry Weight (105C) 

Units: % % Roc 

- 73.7 

RPD % % Rec 

73.8 

RPD 

1 

% % Rec 

69.0 

RPD % % Roc 

. TS.l 
RPD 

Sample Number: , 

Station ID : 

ANALYTES 

98040309 

TR-07A 

• SAMPLE 

98040310 

TR-03E 

SAMPLE 

98040311 

TR-C2C 

SAMPLE 

98040312 

TR-02A 

SAMPLE 

Percent Dry Weight 

Percent Dry Weight (105C) 

. Units: % % Rec 

• 64.7 

RPD % % Roc 

72 . 4 

RPD % % Rec 

78.7 

RPD % % Roc 

85.1 

RPD 

Sample Number: 

Station ID' : 

ANALYTES . 

98040313 

TR-OIB 

SAMPLE, 

98040314 

TR-OIA 

SAMPLE 

98040315 

TR-04E 

SAMPLE 

98040316 

SD-03 

SAMPLE 

Metals Analysis 
Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt ^ 

Copper 

Iron 

Lead 

Magnesium 

ug/g 

9370 

<6.0 

4.9 

81.7 

0.6 

<0.5 

176000 

24.6 

5.9 

47.6 

12500 

10.9 

3600 

% Rec 

(94) 

RPD 



U.S. EPA Region III 
Office of Analytical Services 

and Quality Assurance 
Annapolis, Maryland 

Facility: RADFORD ARMY AMMUNITION PLANT 

Section: INORGANIC 
Page: AlO 

Program: SUPERFUND F/F Lab Request #: REQ98118 

INORGANIC ANALYTICAL SAMPLE RESULTS 

Sample Number: 

Station ID : 

ANALYTES (continued) 

98040313 

TR-OIB 

SAMPLE 

98040314 

TR-OIA 

SAMPLE •• 

98040315 

TR-04E 

SAMPLE 

98040316 

SD-03 

SAMPLE 

Metals Analysis 

Manganese 

Mercury 

,Nickel 

Potassium 

Selenium 

Silver 

Sodium 

- Thallium 

Vanadium 

. Zinc 

ug/g 

446 

<0.1 

6.7 

553 

<0.5 

<1.0 

<100 

<0.3 

26.1 

16.2 

% Rec RPD 

(92) 

(88) 

Percent Dry Weight 

Percent Dry Weight (105C) 

Percent Dry Weight (600 

Units; % 

82.0 

% Rec RPD 

79.0 

% Rec RPD - % • % Rec 

• 71.8 • 

RPD %. 
77.4 

68.4 

% Rec RPD 

Total Cyanide 

_C^anide^___ 

mg/Kg % Rec 

<1.0 . 

RPD 

Sample Number: 

Station ID : 

ANALYTES 

98040317 

SD-04 

SAMPLE 

98040318 

SD-05 . 

SAMPLE 

98040320 

SS-21 

SAMPLE 

98040321 

SS-20 • 

SAMPLE 

Metals Analysis Units: ug/g % Rec RPD ug/g % Rec RPD ug/g % Rec RPD ug/g % Rec RPD 

Aluminum - 11000 270.00 17400 10100 (104) 9 

Antimony <6.0,., <6.0 . <6.0 <6.0 (99) D 

Arsenic 4.6 (85)' 2.2 (96) .6.4 (MSA) 3.5 [96] 29 

Barium 113 52.4 -70.6 • 84.2 [95] -35 

Beryllium 0.8 1.3 1.0 0.5 [90] 

s# 



U.S. EPA Region III 
Office of Analytical Services 

and Quality Assurance 
Annapolis, Maryland 

Facility: RADFORD ARMY AMMUNITION PLANT 

Section: INORGANIC 
Page: All 

Program: SUPERFUND F/F Lab Request #: REQ98118 

INORGANIC ANALYTICAL SAMPLE RESULTS 

Sample Number; 98040317 98040318 98040320 98040321 

Station ID : 

ANALYTES (continued) _ 
SD-04 

SAMPLE 

SD-05 

SAMPLE 

SS-21 • 

SAMPLE 

SS-20 

SAMPLE 

Metals Analysis Units : ug/g % Rec RPD ug/g % Rec RPD • ug/g % Rec RPD ug/g % Rec RPD 

Cadmium <0.5 . <0.5 1.3 • <=0.5 [100] 

Calcium 129000 3200 14700 41400 (96) 2 

Chromixmi 21.2 32.9 31.9 21.3 [104] 7 

Cobalt 6.6 11.8 19.8 9.4 [88];X 1 

Copper 21.9 : 20.9 34.1 44.2 [105] 1 

Iron 14200 . 22000 34400 21300 (94) . 7 

Lead 11.2 - 28.4 . 289 92.2 [92] .13 

Magnesium 2840 3590 9700 23400 (107) , 2 

Manganese 1220 90.9 775 196 . [97] 0 

Mercury <0.1 <0.1 <0.1 <0.1 [99] D 

Nickel 9.0 19.7 17.0 12.6 [82] 39. 

Potassium\ 666 ' 1870 1330 1040 (102)' 4 

Selenium <0.5 (MSA) 1.7 ' (MSA) • <0.5 (MSA) <0.5 [95] D 

Silver <1.0 - <1.0 .. <1.0 <1.0 (94) D 

Sodium 110 <ioo • <100 <100 .[111] D 

Thallium - <0.3 (89) <0.3 (107) <0.3 , (104) <0.3 . (89) D 

Vanadium 20.8 50.7 . " 60.4' 37.6 [98] 4 

Zinc 27.8 93.6 319 118 [107] 4 

Percent Dry Weight Units : % % Rec RPD % %. Rec RPD % % Rec RPD % .. % Rec RPD 

Percent Dry Weight (105C) 69.1 69.7 . 77.9 86.7 

Percent Dry Weight (60C) 61.1 . , 69.2 76.0 2 79.4 1 

Total Cyanide Units : mg/Kg '% Rec RPD mg/Kg % Rec RPD . mg/Kg % Rec RPD mg/Kg % Rec RPD 

Cyanide <1.0 <1.0 <1.0 • . (102) <1.0 [109] D 



U.S. EPA Region III 
Office of i^alytical" Services 

and Quality Assurance 
Annapolis, Maryland 

Facility: RADFORD AMIY AMMUNITION PLANT 
Program: SUPERFUND F/F 

Section: INORGANIC 
Page: A12 

Lab Request #: REQ98118 

INORGANIC ANALYTICAL SAMPLE RESULTS 

Sample Number: 

Station ID : 

ANALYTES 

98040322 

RB-02' 

RINSATE 

98040323 

FB-02 

FIELD BLANK 

98040325 

SD-06 

SAMPLE 

98040326 

SD-08 

SAMPLE' 

Metals Analysis 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmixim 

Calcium 

Chromium 

Cobalt . 

Copper 

Iron 

Lead ~ 

Magnesium • 

Manganese 

Mercury 

Nickel 

Potassium . 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Units: Ug/L. 

<200 

<60 

<3 

<100 

<3 

<5 

<500 

<10 

<40 

<20 

<100 

<2 

<500 

<10 

<0.2 

• <40 

<1000^ 

<3 

<10 • 

<1000 

<3 

<50 

. <20 

% Rec RPD ug/L 

<200 

<60 

<3 ." 

<100 

<3 

<5 

<500 

<10 

<40 

'<20 

<100 

<2 

<500 

<10 

<0.2 

<40 _ 

<1000 

<3 

<10 

<1000 

<3 

<50 

<20 

% Rec RPD 

Percent Dry Weight 

Percent Dry Weight (105C) 

% 
66.0 

% Roc RPD % Roc RPD 

78.8 



'U.S. EPA Region III Section:- INORGANIC 
Office of Analytical Services Page: A13 

and Quality Assurance 
Annapolis, Maryland 

Facility: RADFORD ARMY AMMUNITION PLANT 
Program: SUPERFUND F/F Lab Request #: REQ98118 

INORGANIC ANALYTICAL SAMPLE RESULTS 

Sample Number: 

Station ID : 

ANALYTES (continued) 

98040322 

RB-02 

RINSATE 

98040323 

FB-02 

FIELD BLANK 

98040325 

SD-06 

SAMPLE 

98040326 

SD-08 

SAMPLE 

Total Cyanide 

_C^anide_____ 

Units: mg/L % Rec RPD mg/L % Reo 

0.02' , 0.03 

RPD 

Sample Number: 

Station ID : 

ANALYTES 

98040327 

SS-14 

SAMPLE 

98040328 

SD-07 

SAMPLE 

98040329 

SS-08A 

SAMPLE 

98040330 

SL-08 

SAMPLE 

Percent Dry Weight 

Percent Dry Weight (105C) 

Units: % % Rec RPD % % Rec 

88.5 54.4 

RPD % % Rec 
73.5 

RPD % 
74.6 

% Rec RPD 

• 1 

Sample Number: 

Station ID : 

ANALYTES 

98040331 

SL-108 

FIELD DUPLICATE 

98040332 

SL-110 

FIELD DUPLICATE 

98040333 

SL-IO 

SAMPLE 

98040337 

SL-Il 

SAMPLE 

Percent Dry Weight 

Percent Dry Weight (1C5C) 

Units: % . % ReC 

74.0 

RPD % % Rec 

73-. 3 

RPD % Rec RPD 

75.7 

% % Roc 

24.3 

RPD 



% 

Section: Inorganics 
Page: 1 

Percent Dry Weight Determinations 

Analyst: 

Douglas Gardner 
LESAT Chemist 

Method: 

The soil/solid samples from the RADFORD ARMY AMMUNITION PLANT (REQ98118) were 
analyzed for Percent Dry Weight as required by EPA analytical methods. The samples were 
dried at 105 °C following the procedure outlined in the Region III OASQA laboratory SOP# 
R3QA056.0: 

These results are to be used to convert analyte concentrations to a dry weight basis for org;anic 
and non-metal analyses. Normally, analytical values are reported on a wet weight basis for 
organics and non-metals. All of the metals that are reported use a 60 °C drying temperature for 
the percent dry weight determinations, as required by the methodology. The 60 °C percent dry 
weight values are reported with the metals results, if applicable. 



> Section: Inorganics 
Page: 2 

Metals Determinations 

Analysts: 

R. Fisher M.J. Chang 
LMES Chemist LMES Chemist 

Methods: 

Samples from RADFORD ARMY AMMUNITION PLANT (REQ98118) were prepared for 
analysis by acid digestion and analyzed by graphite furnace atomic absorption spectroscopy 
(GFAAS) and inductively coupled plasma-atomic emission spectrometry (ICP-AES). The results 
are presented in the attached table. The following are the digestion and analytical techniques and 
methods employed: 

Digestion Methods 
Method from CLP SOW 9/91 revision, p. D-5, A.l. for GFAAS (excluding antimony) 
Method from CLP SOW 9/91 revision, p. D^5, A.2. for ICP-AES, and antimony by GFAAS 

EPA Method 3050A, excluding HCl for GFAAS (excluding antimony) (solid samples) (2) 
EPA Method 3050A, for ICP-AES and antimony by GFAAS (solid samples) (2) 

EPA Method 204.2 and Internal SOP R3-QA132, antimony by GFAAS (1) 
EPA Method 206.2 and Internal SOP R3-QA132, arsenic by GFAAS (1) 
EPA Method 239.2 and Internal SOP R3-QA132, lead by GFAAS (1) 
EPA Method 270.2 and Internal SOP R3-QA132, selenium by GFAAS (1) 
EPA Method 279.2 and Internal SOP R3-QA132, thallium by GFAAS (I), 
EPA Method 200.7 and Internal SOP R3-QA132, remaining elements by ICP-AES (1) 

(1) EPA Manual of Methods for Chemical Analysis of Water and Wastes, 1979/83. 
(2) SW-846, Test Methods for Evaluating Solid Waste Physical/Chemical Methods, Volume lA, 
Final Update I, July 1992. 

Results for solid samples are reported in ug/g (ppm) DRY weight at 60 degrees centigrade. This, 
Percent Dry Weight test, pertains only to metals results. The drying temperature of 60 degrees 
centigrade is selected to retain volatile elements. The % Dry Weight (60 C) is reported to allow 
for conversion to wet weight. 



Section; Inorganics 
Page: 3 

NOTE: The detection limit of Vanadium for samples 980402-12, 980402-20 and 980402-21 has 
been raised due to matrix interferences. 

The detection limit of selenium for sample 980402-11 has been raised due to matrix 
interferences. 



Analyst: 

Odis Cain 
LMES Chemist 

METHOD: 

Section: Inorganics 
Page: 4 

Mercury Determinations 

Samples from RADFORD ARMY AMMUNITION PLANT (REQ98118) were analyzed for total 
mercury using EPA Methods 245.U and 245.5'". 

Results for solid samples are reported in ug/g Dry weight at 60 degrees centigrade. This Percent 
Dry Weight test pertains only to metals results. The drying temperature of 60 degrees centigrade 
is selected to retain volatile elements. The Percent Dry Weight (60 degrees C) is reported to 
allow for conversion to wet weight. 

'Methods for Chemical Analysis of Water and Wastes, EPA 600/4-79-020. 

% 



% 

Analyst: 

Odis W. Cain 
LMES CHEMIST 

METHOD: 

Section: Inorganics 
'' Page: 5 

Total Cyanide Determinations 

Samples from IV^DFORD ARMY AMMUNITION PLANT (REQ98118) were analyzed for 
Total Cyanide determination using EPA Method 335.4. 
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U.S. EPA Region III Section: ORGANIC 
Office of Analytical Services Page: Al 

and Quality Assurance 
Annapolis, Maryland 

Facility: RADFORD ARMY AMMUNITION PLANT 
Program: SUPERFUND F/F 

-N 

Lab Request #: REQ98118 

ORGANIC ANALYTICAL SAMPLE RESULTS 

Sample Number: 

Station ID 

ANALYTES -

98040126 

SS-08A 

SAMPLE 

98040127 

.SL-08 

SAMPLE 

98040128 

SL-108 

FIELD DOP 

98040129 

WW-04 

SAMPLE 

98040130 

SL-10 

SAMPLE 

98040131 

SL-lio 

FIELD DUP 

98040132 

SL-11 

SAMPLE 

98040133 

WW-106 

FIELD DUP 

Percent Dry Weight 

Percent Dry Weight (105C) 

% 
73.8 

% 
73.3 71.8 

. % 
73.0 72.5 

% 
38.4 

NQL Factor: ,1 

PCBs and Pesticides by Gas Chromatography Units: mg/Kg 

Alpha Chlordane " ' 0.012 I 

Aroclor- 1254 0.74 

Beta BHC • - • ' " 

4,4'-DDE 0.010 I 

Dieldrin 0.0041 R,I 

Endosulfan-II 0.041 R,I 

Endrin - 0.0056 R,I 

Heptachlor Epoxide 0.0032 R,I 

mg/Kg 

0 .16 

mg/Kg 

0.045 , 

1.18 

ug/L mg/Kg 

0.050 

mg/Kg 

0.042 

mg/Kg 

0.90 

0.12 R 

1.23 

ug/L 

NQL Factor: 

Semivolatile Organics by GC/MS 

Acenaphthylene 

Anthracene 

Benzo(a)Anthracene 

Benzo(a)Pyrene 

Benzo(B)Fluoranthene 

Benzo(g,h,i)Perylene 

Benzo(k)Fluoranthene . 

Bepzoic Acid 

Bis (2-Ethylhexyl)Phthalate 

Carbazole 

Chrysene 

Dibenzo(a,h)Anthracene 

3,3'-Dichlorobenzidine 

2,4-Dinitrophenol 

Fluoranthene 

Units: mg/Kg 

UJ. 
UJ • 

mg/Kg 

UJ 

UJ 

0.05 J 

mg/Kg 

UJ 

UJ 

0.04 J 

1.19 

ug/L 

UJ 

UJ 

mg/Kg. 

0.2 J 

UJ 

UJ 

mg/Kg 

0.1 J 

UJ 

UJ 

1 

mg/Kg 

0.1 J 

0.1 J 

0.53 

0:48 

0.57 . 

0.1 J 

0.4 6 

0.08.J 

0.2 J 

0.06 J 

0.51 

0.08 J 

UJ 

UJ 

1.13 

1.3 

ug/L 

UJ 

UJ 



U.S. EPA Region III Section: ORGANIC 
Office of Analytical Services Page: A2 

and Quality Assurance 
Annapolis, Maryland 

Facility: RADFORD ARMY AMMUNITION PLANT "N 

Program: SUPERFUND F/F Lab Request #: REQ98118 

. ORGANIC ANALYTICAL SAMPLE RESULTS 

Sample Number: 
Station ID : 

ANALYTES (continued) 

98040126 

SS-08A 

SAMPLE 

98040127 

SL-08 

SAMPLE • 

98040128 

SL-108 

FIELD DUP 

98040129 

WW-04-

SAMPLE 

98040130 

SL-10 

SAMPLE 

98040131 

SL-110. 

FIELD DUP 

98040132 

SL-11 

SAMPLE 

98040133 

WW-106 

FIELD DUP 

NQL Factor: 

Semivolatile Organics by GC/MS 

Phenanthrene 

Units: mg/Kg- mg/Kg 

0.03 J 

mg/Kg 

0.03 J 

1.19 

ug/L mg/Kg mg/Kg 

1 

mg/Kg 

0.36 

0.67 

1.3 

ug/L 

Sample Number: 

• Station ID- : 

ANALYTES 

98040134 

WW-06 

SAMPLE 

98040135 98040136 98040208 98040209 98040210 ^ 98040211 98040214 

FB-01 RB-01 SS-14 SD-08 . SD-06 SD-07 SW-07 ' 

FIELD BLANK RINSATE SAMPLE SAMPLE - SAMPLE SAMPLE . ~SAMPLE 

Percent Dry Weight 

Percent Dry Weight (105C) 91.3 

% 
78.6 

% . % 
62.0 68.2 

NQL Factor: 

PCBs and Pesticides by Gas Chromatography Units: ug/L 

1.25 

ug/L 

1.25 

ug/L mg/Kg mg/Kg 

1 - 1 1.56 

mg/Kg mg/Kg ug/L 

NQL Factor: 

Semivolatile Organics by GC/MS 

Acenaphthene 

Anthracene 

Benzo(a)Anthracene 

Benzo(a)Pyrene 

Benzo(B)Fluoranthene 

Benzo(g,h,i)Perylene 

Benzo(k)Fluoranthene 

Bis (2-Ethylhexyl)Phthalate 

Carbazole 

Chrysene 

Dibenzo (a,h)Anthracene 

Dibenzofuran 

3,3'-Dichlorobenzidine 

Units: ug/L 

UJ 

.1.27 

ug/L 

•UJ 

1.33 

. ug/L 

UJ 

mg/Kg 

0.05 J 

UJ 

mg/Kg 

0.2 J 

0.3 J 

0.80 

0.77 

1.07 

0.2 J 

0.75 

0.3 J 

1.04 . 

0.1 J 

0;09 J 

UJ 

mg/Kg mg/Kg ug/L 

UJ 

0.05 J 

UJ 

UJ UJ 



U.S. EPA Region III 
Office of Analytical Services 

and Quality Assurance 
Annapolis, Maryland 

Facility: RADFORD ARMY AMMUNITION PLANT 
Program: SUPERFUND F/F 

Section: ORGANIC 
Page: A3 

Lab Request #: REQ98118 

ORGANIC ANALYTICAL SAMPLE RESULTS 

Sample Number; 

Station ID : 

ANALYTES (continued) 

•98040134 

WW-06 . 

SAMPLE 

98040135 98040136 98040208 98040209 98040210 98040211 98040214 

FB-01 RB-01. SS-14 SD-08 SD-06 SD-07 SW-07 

FIELD BLANK RINSATE SAMPLE SAMPLE SAMPLE SAMPLE SAMPLE 

NQL Factor: 

Semivolatile Organics by GC/MS 

Fluoranthene 

Fluorene 

Indeno(1,2,3-cd)Pyrene 

3-Nitroaniline 

Phenanthrene 

Phenol 

Units: ug/L 

1.27 

ug/L 

1.33 

ug/L mg/Kg 

0.07 ,J 

mg/Kg 

2.74 

0.2 J 

0.33 

2.11 

1.75 

mg/Kg mg/Kg 

UJ 

ug/L 

Sample Number 

Station " ID 

ANALYTES 

98040301 98040302 98040303 98040304 98040305 98040306 98040307 98040308 

TR-05D • .TR-05B. TR-05A TR-09B . TR-04F . TR-04FD . TR-04A , TR-07C 

SAMPLE , SAMPLE SAMPLE SAMPLE SAMPLE " FIELD DOP . SAMPLE SAMPLE 

Percent Dry Weight 

Percent Dry Weight ,(105C) 

% 
•'75.3 

% 
74.0 

% 
•70.4 

% 
62.5 

% 
73.7 

. % 
73.8 69.0 

% 
78.1 

NQL Factor: • .1 - 2 

PCBs and Pesticides by Gas Chromatography Units: mg/Kg mg/Kg 

Alpha Chlordane 0.068 I 

Aroclor 1254 1.1 5.2 

Aroclor 1260 0.14 

Endosulfan-II 0.26 I 

Endrin 0.052 R,I 

Heptachlor Epoxide 

1 5 • • 2 . ,1 2 1 

mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg 

. •• Ci.l9 R,I 

0.32 0.15 • 0.12 17 

0.34 . 0,044 0.28 -

0-.033 R,I 0.033 R, I 1.0 R,I 

0,018 R,I 0.21.R,I . 

. - 0.096 R,I 



U.S. EPA Region III Section : ORGANIC 
Office of Analytical Services Page : A4 

and Quality Assurance ' 
Annapolis, Maryland -

Facility: RADFORD ARMY AMMUNITION PLANT 
Program: SUPERFUND F/F Lab Request #: REQ98118 

ORGANIC ANALYTICAL SAMPLE RESULTS 

Sample Number: 98040301 98040302 98040303 98040304 98040305 98040306 98040307 980403C 

Station ID : • TR-05D TR-C5B TR-05A TR-09B TR-04F TR-04FD TR-04A TR-07C 

. SAMPLE SAMPLE SAMPLE SAMPLE SAMPLE FIELD DUP SAMPLE SAMPLE 

ANALYTES (continued) 

NQL Factor 1 1 1 5. 1 1 1 • • 1 

Somivolatile Organios by GC/MS Units: mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg 

Acenaphthene 0.1 J 

Acenaphthylene 0.08 J 0.04 J 0'.07 J 

Anthracene 0.2 J 0.04 J 0.1 J 0.1 J 

Benzo(a)Anthracene - 0.3 J 0.1 J 0.2 J 0.1 J " 

Benzo(a)Pyrene • 0.04 J 0.2 J . ,0.05'J 0.4 J ' • 0.09 J 0 . 2 J .0.2 J .0.3 J 

Benzo(B)Fluoranthene 0.07 J 0.85 0.07 J 0.5 J 0.3" J 0.64 • 0.38 1.14 

Benzo(g,h,i)Perylene ,0.1 J 0;04 J 

Benzo(k)Fluoranthene • 0.05 J 0.48 0.05 J 0.4 J 0.2 J 0.34 0.3 J 

Benzoic Acid 0.2 J 0.3 J 0.51 7.49 0.43 1.00 ' 0.60 1.25 

Bis(2-Ethylhexyl)Phthalate 0.2 J . 0.38 0.39 0.6 J 0.55 0. 70 0'.68 0.90 

Carbazole UJ 0.4 J UJ 0.03 J 0.06 J 0.1 J UJ . 

Chrysene 0.08 J 1.01 0.08 J 0.5 J 0.2 J 0.41 0.39 1.07. 

Dibenzo(a,h)Anthracene 0.05 J 0.04 J 

Dibenzofuran _ 0.2 J 

3,3'-Dichlorobenzidine UJ UJ UJ UJ UJ UJ- UJ UJ . 

2, 4-Dinitrophenol UJ UJ UJ UJ UJ . UJ UJ UJ 

•Fluoranthene 0.2,J .2.15 0.09 J 0.3 J .0.3 J 0.79 0.53 3.25 

Indeno(1,2,3-cd)Pyrene 0.1 J 0.1 J 0.04 J 0.07 J 0.05 J 0.1 J.' 

2-Methylnaphthalene 0.05 J 

Naphthalene "0.08 J 

3-Nitroaniline UJ UJ UJ - UJ UJ UJ UJ 

. Pentachlorophenol 0.3 J 79.3 C 2.14" 

Phenanthrene 0 .1 J 0.67 , 0.04 J. 0.03 J • 0.1' J 2.68 . 

Pyrene 0. 1 J 1.38' 0.07 J 0. 4 j 0.2 J 0.57 0.37 2.43 



U.S. EPA Region III, 
Office of Analytical Services 

and Quality Assurance 
Annapolis, Maryland 

Facility: lUUDFORD ARMY AMMUNITION PLANT 
Program: SUPERFUND F/F 

Section: 
Page: 

ORGANIC 
A5 

Lab Request #: REQ98118 

ORGANIC ANALYTICAL SAMPLE RESULTS 

Sample Number; 
Station ID 

ANALYTES 

98040309 

•TR-07A 

SAMPLE 

t 

98040310 

TR-03E 

SAMPLE 

98040311 

TR-02C 

SAMPLE 

98040312 

TR-02A 

SAMPLE 

98040313 

TR-OIB 

SAMPLE 

98040314 

TR-OIA 

SAMPLE 

98040315 

TR-04E 

SAMPLE 

98040316 

SD-03 

SAMPLE 

Porcoht Dry Weight 

Percent Dry Weight (105C) 

% 
64.7 

% 
72.4 

% 
78.7 

% 
85.1 

% 
82.0 79.0 71.8 

% 
77.4 

NQL Factor: 

PCBs and Pesticides by Gas Chromatography Units: 

Alpha Chlordane 

Aroclor 1254 

Aroclor 1260 

•4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

Delta BHC 

Dieldrin 

Endosulfan-I 

Endosulfan-II, 

Endrin 

Endrin Aldehyde 

Heptachlor 

Heptachlor Epoxide 

Methoxychlor 

mg/Kg 

0.037 I 

2.8 

0.072 R,I 

0.25 I 

0.034 -R, I 

mg/Kg 

0.078 

5 

mg/Kg 

0.11 R 

0.24. R 

0.19 J/R 

0.13 R 

0.21 

0.11 R 

0.16 R 

mg/Kg 

0.034 

mg/Kg mg/Kg 

.0.030 R 

0.019 

0.018 R 

0.10 R 

1 

mg/Kg 

0.69 1 

54 . 

13 

0.29 R,I 

0.41 R,I 

6.45 I 

2.5 R,I 

0.66 R,I 

0.28 R,I 

0.15 R,I 

mg/Kg 

NQL Factor: 

Semivolatile Organics by GC/MS. 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(B)Fluoranthene 

Benzo(g,h,i)Perylene 

Benzo(k)Fluoranthene 

Units: 

1 

mg/Kg 

0.03 J 

0.07 J 

0.3 J 

0.2 J 

0.49 

0.1 J 

0.47 

mg/Kg 

0.05 J, 

0.05 J 

0.09 J 

.0.06 J 

20 

mg/Kg mg/Kg 

0.06 J 

0.1 J 

0.3 J • 

0.3 J 

0.8 6 

0.06 J 

0.48 

mg/Kg 

0.03 J 

0.07 J 

"0.04 J 

1 

mg/Kg 

0.2 J 

'0.80 

2.80 

4.14 C 

9.95 C 

4.14 C 

5.14 C 

1. 1 

mg/Kg mg/Kg 



U.S. EPA Region III 
Office of Analytical Services 

and Quality Assurance 
Annapolis, Maryland 

Facility: RADFORD ARMY AMMUNITION PLANT 
Program: SUPERFUND F/F 

Section: 
Page: 

ORGANIC 
A6 

Lab Request #: REQ98118 

ORGANIC ANALYTICAL, SAMPLE RESULTS 

Sample Number: 

Station ID : 

ftNALYTES (continued) 

98040309 

TR-07A 

SAMPLE 

98040310 

TR-03E 

SAMPLE 

98040311 

TR-02C 

SAMPLE 

98040312 

TR-02A 

SAMPLE . 

98040313 

TR-OIB 

SAMPLE 

98040314 

TR-OIA 

SAMPLE 

98040315 

TR-04E 

SAMPLE 

98040316 

SD-03 

SAMPLE 

NQL Factor: 

Somivolatile Organics by GC/MS 

Bis(2-Ethylhexyl)Phthalate 

Carbazole 

Chrysene 

Di-n-Butylphthalate 

Dibenzo(a,h)Anthracene 

Dibenzofuran. 

3,3'-Dichlorobenzidine 

2,4-Dinitrophenol 

Fluoranthene 

Fluorene * 

Indeno (1,2,3-cd)Pyrene 

Naphthalene 

3-Nitroaniline 

Pentachlorophenol 

Phenanthrene 

Pyrene 

Units: 

1 

mg/Kg 

0.65 

•0.2 J 

0.92 

0.1 J 

0.05 J 

UJ 

UJ 

1.63. 

0.04 J 

0.1 J 

0.04 J 

0.99 

1.46 

1 

mg/Kg 

0.1 J 

UJ 

0.08 J. 

UJ 

UJ 

0.1 J 

UJ 

0.07 J 

0.1 J 

20 

mg/Kg 

UJ 

UJ 

650 C 

1 

mg/Kg 

0.09 J 

0.1 J . 

0.56 

0.04 J 

UJ 

UJ 

0.33 

0.09 J 

UJ 

0..09 J 

0.05 J 

0.73 

mg/Kg 

.0.2 J 

0:05 J 

UJ 

UJ 

1 

mg/Kg 

0.3 J 

0.4 J 

6.04 C 

0.74 

UJ 

UJ 

3.47" C 

4.79 C 

UJ 

0.2 J . 

3.83 C 

1 

mg/Kg 

0.48' 

UJ 

mg/Kg 

UJ 

UJ 

UJ -

UJ 

UJ 

NQL Factor: 

Volatile Organics by Purge and Trap GC/MS Units: 

' Acetone 

Methylene Chloride 

1 

ug/Kg 

2 J 

2 B 



U.S. EPA Region III Section: ORGANIC 
Office of Analytical Services Page: A7 

and Quality Assurance 
Annapolis, Maryland 

Facility: RADFORD ARMY AMMUNITION PLANT 
Program: SUPERFUND F/F Lab Request #: REQ98118 

ORGANIC ANALYTICAL SAMPLE RESULTS 

Scimple Number: 

.Station ID : 

ANALYTES 

98040317 

SD-04 

SAMPLE 

98040318 98040319 98040320 98040321 98040322 98040323 98040324 

SD-05 • • TB-02 SS-21 ' SS-20 RB-0.2 FB-02 SW-07 

SAMPLE TRIP BLANK SAMPLE SAMPLE RINSATE FIELD BLANK SAMPLE 

Percent Dry Weight 

Percent Dry Weight (105CI 

NQL Factor: 

PCBs and Pesticides by Gas Chromatography Units: 

Alpha Chlordane 

Beta BHC ' 

Delta BHC 

Dieldrin 

Endosulfan-I 

Endrin Aldehyde . 

Gamma BHC (Lindane) ^ . 

Gamma Chlordane 

NQL"Factor: ' 

Semivolatile Organics by GC/MS 

Benzo(a)Anthracene 

Benzo (a)Pyrene 

• Benzo (B)Fluoranthene 

Benzo(g,h,i)Perylene 

Benzo(k)Fluoranthene 

Bis (2-Ethylhexyl)Phthalate•. 

Chrysene 

Di-n-Butylphthalate 

3,3'-Dichlorobenzidine. 

2,4-Dinitrophenol 

• Fluora'nthene 

Indeno(1,2,3-cd)Pyrene 

Phenanthrene 

Pyrene 

Units: 

% 
69.1 

mg/Kg 

0.028 R 

0.015 R 

0.033 R 

0.0084 R 

0.025 

0.011 R 

mg/Kg 

UJ 

UJ 

0.04 J 

69.7 

1 

-mg/Kg 

mg/Kg 

0.1 J 

UJ 

UJ 

% 
77.9 

2 

mg/Kg 

0.13 R 

0.099-

1 

. mg/Kg 

0.2 J 

0.07 J 

UJ 

UJ 

0.1 J-

0.05 J 

0.1 J 

% 
86.7 

mg/Kg 

1 

mg/Kg 

0.06 J 

0.08 J 

0.1 J 

0.03 J 

0.08 J 

0.1 J 

0.1 J 

0.45 

UJ 

UJ 

0.2 J 

0.04 J 

0.1 J 

0.1 J 

1.52 

ug/L 

-1:69 

ug/L 

1 ' 

ug/L ug/L 

UJ 

UJ 

UJ 

UJ . 



U.S. EPA Region III Section: ORGANIC 
Office of Analytical Services Page: A8 

and Quality Assurance 
Annapolis, Maryland 

Facility: RADFORD ARMY AMMUNITION PLANT 
Program: SUPERFUND F/F Lab Request #: REQ98118 

ORGANIC ANALYTICAL SAMPLE RESULTS 

Sample Number: 

Station ID 

ANALYTES (rontinuedl 

98040319- 98040320 98040321 98040322 98040323 98040324 

TB-02 SS-21 SS-20 RB-02 FB-02 SW-07 

TRIP BLANK . SAMPLE SAMPI.E RINSATE 

NQL Factor: ' 

Volatile Organics by Purge and Trap OC/HS Units: 

Acetone 

2-Butanone 

2-Chloroethylvinyl Ether 

Dichlorodifluoromethane 

_Meth^^lene_Chloride^___^_____^__^^^_^^__^^__^_ 

1 
ug/Kg 

32.8 

7.4 

1 B. 

ug/Kg ug/L 

UJ 

UJ 

2 B 

1 . 

ug/Kg 

7.6 

2 B 

ug/Kg ug/L 

UJ 

UJ 

ug/L 

UJ 

UJ 

ug/L 

UJ 

UJ 

1 B 

Sample Number: 

Station ID : 

ANALYTES 

98040327 

SS-14 ' 

SAMPLS 

98040328 98040329 

SD-07 SS-08A 

98040330 

SL-08 

SAMPLE 

98040331 

SL-108 

FIELD PUP 

98040332 . 

SL-110 

•FIELD DUP 

Percent Dry Weight 

Percent Dry Weight (105C) 66. 0 

H 

78.'8' 88.5 

H 

54.4 

% 
73.5 

H 

74.6 

H 

74.0 

H 

-73.3 

NQL Factor: 1 

Volatile Organics by Purge and Trap OC/HS Units: ug/Kg 

Acetone 

Methylene Chloride IB 

ug/Kg 

1 B 

1 • 1 , -1 1 • . 1 •• 1 

ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg 

2 B 1 B 2 B 2 B 2 B 2 B 



U.S. EPA Region III Section: ORGANIC 
Office of Analytical Services Page: A9 

and Quality Assurance 
Annapolis, Maryland -

Facility; RADFORD ARMY AMMUNITION PLANT 
Progretm: SUPERFUND F/F Lab Request #: REQ98118 

ORGANIC ANALYTICAL SAMPLE RESULTS 

Sample Number: 

Station'ID - : 

AMftLYTES 

Percent Dry Weight 

Percent Dry Weight (105C) 

NQL Factor: 

Volatile organlcs by Purge and Trap C3C/HS Units: 

Acetone 

2-Butanone 

Sec-Butylbenzene 

Carbon Disulfide • . 

2-Chloroethylvinyl Ether 

1,2-Dibromo-3-Chloropropane 

Dichlorodifluoromethane 

Ethyl Benzene 

Isopropylbenzene 

P-Isopropyltoluene 

Methylene Chloride 

N-Propylbenzene 

1,2,4-Trimethylbenzene 

96040333 

SL-10 

SAMPLE 

75.7 

1 

ug/Kg 

24.4 

5.7 

UJ 

3 J 

2 B 

98040334 

WW-04 

SAMPLE 

ug/L 

UJ 

UJ 

0.6 B 

98040335 

WW-106 

1 

ug/L 

4 J 

UJ 

UJ 

98040336 

WW-06 

FIELD PUP SAHELE-

ug/L 

UJ 

UJ 

H 

24.3 

ug/Kg 

57.6 

14.9 

4 J 

2 J 

UJ 

5.9 

'4 J 

2 B 

5;5 

5.4 

98040338 98040339 

TB-Ql RB-01" 

. TRIF BLANK RINSATE 

ug/L ug/L 

UJ UJ 

UJ UJ 

98040340 

FB-01 

FIELD BLANK 

ug/L 

UJ 

UJ 



Facility: 
Program: 

U.S. EPA Region III 
Office of Analytical Services 

and Quality Assurance 
Annapolis, Maryland 

RADFORD ARMY AMMUNITION PLANT 
SUPERFUND F/F 

Section: ORGANIC 
Page: B1 

Lab Request #: REQ9,8118 

ORGANIC QUALITY CONTROL (SURROGATE RECOVERIES) 

Matrix: SOLIDS 

Surrogate 98040126 98040127 98040128 98040130 98040131 98040132 98040208 98040209 98040210 

SS-08A SL-08 SL-108 SL-10 SL-110 SL-11 SS-14 SD-08 SD-06 

SURROGATES Limits SAMPLE SAMPLE FIELD DUP SAMPLE FIELD DUP SAMPLE 'SAMPLE SAMPLE SAMPLE 

PCBs and Pesticides by Gas Chromatography Range .% % % % % % % % % 
Decachlorobiphenyl (60-150) 115 100 102 121 i22 123 • 111 115 121 
Tetrachloro-M-Xylene (60-150) 105' 103 103 119 117 120 101 no 102 

Semivolatile Organics by GC/MS Range % % % % % % % . • % % 
2-Fluoro-l,1'-Biphenyl (30-115) 55 72 . 61 , 42 42 • 38 67 45 44 
2-Fluorophenol (25-121) 56 67 58 41 . 41 38 56 41 50 

d5-Nitrobenzene (23-120) . - 49 69 56 39 40 37 59 41 49 

dS-Phenol (24-113) 66 66 ; 67 44 44 38' 67 47 58. , 

dl4-Terphenyl . _ . (18-137) 67 79 60 36 37 31 67 42. 49 
2,4, 6-Tribroitiophenol (19-122) 33 ' 69 .64 34 39 36 50 34 44 

Matrix: SOLIDS 

Surrogate 98040211 98040301 98040302 98040303 98040304 98040305 98040306 98040307 98040308 

SD-07 • TR-05D TR-05B TR-05A TR-09B TR-04F TR-04FD TR-04A TR-07C 

SURROGATES Limits SAMPLE ' SAMPLE SAMPLE SAMPLE SAMPLE SAMPLE FIELD DUP SAMPLE SAMPLE 

PCBs and Pesticides by Gas Chromatography Range % % % % % % % % % 
Decachlorobiphenyl (60-150), 100 128 100 . 100 112 113 99 120 112 

Tetrachloro-M-Xylene (60-150) 95 126 101 . 91 116 111 • 103 'll7 . 106 

Semivolatile Organics by GC/MS Range • % % % % % % % % % 
2-Fluoro-l,1'-Biphenyl (30-115) 67 66 69 72 . 61 - 60 77 70 66 

2-Fluorophenol (25-121) 67 56 61 62 . 62. 52 71 62 57 

d5-Nitrobenzene (23-120). • 66 56 59 61 ' 62 52 70 64 56 , 

d5-Phenol (24-113) 68 66 '68 73 64 59 78 70 . . 70 

dl4-Terphenyl (18-137) 75 76 70 - 72 61 61 7.7 73 101 

2, 4, 6-Tribromophenol (19-122) 49 4 A 14 A 21 70 20 18 A. 16 A 317 A 



U.S. EPA Region III Section: ORGANIC 
Office of Analytical Services Page: B2 

and Quality Assurance 
Annapolis, Maryland 

Facility: RADFORD ARMY AMMUNITION PLANT 
Program: SUPERFUND F/F Lab Request #: REQ98118 

ORGANIC QUALITY CONTROL (SURROGATE RECOVERIES) 

Matrix: SOLIDS -
Surrogate 98040309 98040310 98040311 98040312 98040313 98040314 .98040315 98040316 98040317 

TR-07A TR-03E TR--02C . TR-02A TR-OIB TR-OIA TR-04E . SD-03 SD-04 

SURROGATES .Limits SAMPLE SAMPLE SAMPLE SAMPLE SAMPLE SAMPLE SAMPLE SAMPLE SAMPLE, 

PCBs amd Pesticides by Gas Chromatography Range % % % %• - % % % * % 
Decachlorobiphenyl (60-150) 100 114 0 A 116 118 119 155 A , 120 98 

Tetrachloro-M-Xylene (60-150) 115 104 122 105 ,114' 113 100 98 117 

Semivolatile Organics by GC/MS Range % % % % % % % - % % 
2-Fluoro-l,1'-Biphenyl , (30-115) 78 66 76 "55 • 64 .•74' 80 74 • 67 

2-Fluorophenol ^ (25-121) 61 57 65 . 54 59 • 72 74 69 62 

d5-Nitrobenzene (23-120) • 58 57 66 54 57 71 72 70 63 

d5-Phenol (24-113) 71 67 72 57 . . 63 76 78 70 61 

dl4-Terphenyl .. (18-137) 103 73 160 A 52 63 72. • 79 74 • . 64 

2, 4, 6-Tribromophenol (19-122) 85 60 •73 43 40 62 68 53 60 

Volatile Organics by Purge and Trap GC/MS Range' % % % % % % % • % » " 
Bromofluorobenzene (59-113) 96 , 96 

d4-l, 2-Dichlordethane (70-121) 101 105 

d8-Toluene (84-138) 97 101 

Matrix; SOLIDS 

SURROGATES 

Surrogate 

Limits 

98040318 98040320 

SD-05 SS-21 

SAMPLE SAMPLE 

98040321 98040325 98040326 98040327 98040328 98040329 98040330 

SS-20 SD-06 SD-08 SS-14 SD-07 SS-08A SL-08 

SAMPLE SAMPLE SAMPLE SAMPLE .'SAMPLE SAMPLE SAMPLE 

PCBs and Pesticides by Gas Chromatography Range % % % 

Decachlorobiphenyl . (60-150) 118 268 A- 119 

Tetrachloro-M-Xylene' (60-150) 106 • 131 114 

Semivolatile Organics by GC/MS-

2-Fluoro-l,1'-Biphenyl 

2-Fluorophenol 

dS-Nitrobenzene 

d5-Phenol 

Range 

(30-115) 

(25-121) 

(23-120) 

(24-113) 

% 
70 

65 

65 

65 

66 

59 

59 

61' 

% 
76 

67 

68 

69 



U.S. EPA Region III Section: ORGANIC 
Office of Analytical Services Page: B3 

and Quality Assurance 
Annapolis, Maryland 

Facility: RADFORD ARMY AMMUNITION PLANT 
Program: SUPERFUND F/F Lab Request #: REQ98118 

ORGANIC QUALITY CONTROL (SURROGATE RECOVERIES) 

Matrix: SOLIDS 
- Surrogate 98040318 98040320 98040321 98040325 , 98040326 98040327 98040328 98040329 98040330 

SD-05 SS-21 SS-20 SD-06 SD-08 •SS-14 SD-07 SS-08A • SL-08 

SURROGATES (continued) Limits SAMPLE SAMPLE SAMPLE SAMPLE SAMPLE SAMPLE SAMPLE SAMPLE SAMPLE 

Somivolatile Organics by GC/MS Range ^ % % % % % .% % % % 
2,4,6-Tribromophenol (19-122) 47 18 A 6 A 

Volatile Organics by Purge and Trap GC/MS Range % . % % % % % % % % . 
Bromofluorobenzene ("59-113) 81 84 83 94 74 86 85 89. 90 

d4-l,2-pichloroethane ' . . (70-121) 110 • 105 , - 107 110 110 100 110 102 108 

d8-Toluene • (84-138) 121 113 98 100 109 . 103 105 102 108 

Matrix: SOLIDS 

Surrogate 98040331 

SL-lOB 

98040332 

SL-110 

98040333 

SL-10 

98040337 

SL-11 
-

SURROGATES Limits FIELD DUP FIELD DUP SAMPLE SAMPLE 

Volatile Organics by Purge and Trap GC/MS Range .% • % % % 
-

Bromofluorobenzene (59-113) 86 • 77 80 93 

d4-l,2-Dichloroethane , , . (70-121) • 104 107 100 100 

d8-Toluene (84-138) • 96 • 102. 118 112 

Matrix: WATER 
• 

Surrogate 98040129 98040133 98040134 98040135 98040136 98040214 98040319 98040322 98040323 

O
 

1 WW-106 WW-06 FB-01 RB-6I SW-07 TB-02 . RB-02 • - FB-02 

SURROGATES Limits SAMPLE FIELD DUP SAMPLE FLD BLANK RINSATE SAMPLE TRP 'BLANK RINSATE FLD.BLANK 

PCBs and Pesticides by Gas Chromatography Range % % % % , % % % ' % % 
Decachlorobiphenyl (60-150) ,61 24 A 44 101 0 A 103 . 78 99 

Tetrachloro-M-Xylene (60-150) 94 96 88 • 102 •102 • 94 90" 91 

Semivolatile Organics by GC/MS Range % % . % % % " % .% % % 
2-Fluoro-l,1'-Biphenyl (43-116) ^ 67 67 65 70 " 57 72 70 .73 

2-Fluorophenol (21-110) 76 • 76 73 78 68 80 74" •' s . ^ 
82 dS-Nitrobenzene (35-114) 80 75 77 • 79 68 82 79 

•' s . ^ 
82 



U.S. EPA Region III 
Office of Analytical Services 

and Quality Assurance 
Annapolis, Maryland 

Facility: RADFORD ARMY AMMUNITION PLANT 

Section: ORGANIC 
Page: B4 

Program: SUPERFUND F/F Lab Request #: REQ98118 

ORGANIC QUALITY CONTROL (SURROGATE RECOVERIES) , 

Matrix: WATER 
' Surrogate 98040129 98040133 98040134' 98040135 . 98040136 98040214 98040319 98040322 98040323 

WW-04 WW-106 WW-06 FB-01 RB-01 SW-07 TB-02 RB-02 •FB-02 

SURROGATES (continued) Limits SAMPLE FIELD-DUP SAMPLE FLD BLANK RINSATE SAMPLE TRP BLANK RINSATE FLD BLANK 

Semivolatilo Organics by GC/MS Range % % % % % % % % %. 
dl4-Terphenyl• (33-141) 83 82 90 •84 80 85 85 87 

2,4,6-Tribromophenol (10-123) 78 87 94 81 79 86 75 83 

Volatile Organics by Purge and Trap GC/MS Range % % % % %. « % % « 
Bromofluorobenzene (86-115) 103 105 . 106 

d4-l,2-Dichloroethane (76-114) 111 98 110 

d8-Toluene (88-110) 91 ~102 94 

Matrix: WATER 
-• 

Surrogate 98040323 98040324 98040334 98040335 98040336 98040338 98040339 98040340 
' FB-02 SW-07 WW-04 WW-106 WW-06 . TB-01 . RB-01 FB-01 

SURROGATES - , Limits SAMPLE SAMPLE SAMPLE FIELD DUP SAMPLE TRP BLANK RINSATE FLD BLANK 

PCBs and Pesticides by Gas Chromatography Range % % • % % • % -% % . % 
Decachlorobiphehyl (60-150) 99 

Tetrachloro-M-Xylene (60-150) 91 

Semivolatile Organics by GC/MS Range % % % % % % % % 
2-Fluoro-l,1'-Biphenyl (43-116) . 33 

2-Fluorophenol (21-110) 76 

dS-Nitrobenzene (35-114) 82 

dS-Phenol (10-110) 37 

dl4-Terphenyl (33-141) 87 

2,4,6-Tribromophenol (10-123) . 83 

- Volatile Organics by Purge and Trap GC/MS Range % • % %' % % , % % % 
Bromofluorobenzene (86-115)• 106 98 102 • 98 100 ' ,98 • 99 . 100 

d4-l, 2-Dichloroethane (76-114) 110 106 103 106 . 105 103 106 102 

d8-Toluene (88-110) 94 99 100 90 - 98 . 99 • 93 ,95 



U.S. EPA Region III 
Office of Analytical Services 

and Quality Assurance 
Annapolis, Maryland 

Facility: RADFORD ARMY AMMUNITION PLANT 
Program: SUPERFUND F/F 

Section: 
Page : 

ORGANIC 
CI 

Lab Request #: REQ98118 

ORGANIC QUALITY CONTROL (MATRIX SPIKE RECOVERIES) 

Matrix: SOLIDS 98040211 

SD-07 98040321 

Spilie Recovery • Recovery RPD SS-20 

MS MSD Limits RPD Limits Splice Recovery Recovery RPD 

ANALYTES 
. y 

MS MSD Limits RPD Limits 

PCBs emd Pesticides by Gas Chromatography % % Range RPD Limit % % Range RPD • Limit 

Aldrin 125 111 • (34-132) 12 43 . . 101 98 . (34-132) 3 43 

4,4'-DDT 123 103 (23-134) 18 50 • 108 100 (23-134) 8 50 

Dieldrin 116 111 (31-134) 4 38 • 112 97 (31-134) • 14 .38 

Endrin ' 124 118 - • (42-139) • 5 45 122 116 (42-139) ,6 45 

Gamma BHC (Lindane) 111 117 (46-127) 5 50 107 100 (46-127) 6 50 

Heptachlor 107 101 (35-130) .6 31 90 86 (35-130) 5 . 31 

Semivolatile Organics by GC/MS % % Range RPD Limit • % % Range RPD Limit 

Acenaphthene 70 81 , '(31-137) 15 19 87 81 (31-137) 7 19 

4-Chloro-3-Methylphenol 74 76 (26-103) .4 33 81 79 (26-103) 2 33 

2-Chlorophenol 51 ,70 "(25-102) 32 50 66 62 (25-102) 6 • 50 

Di-n-Butylphthalate . 85 84 (11-117) 1 40 95 88 (11-117) 7 40 

1,4-Dichlorobenzene 35 69 (28-104) 65 A 27 • 60 50 (28-104) 19 27. 

2,4-Dinitrotoluene • 64 66 (28- 89) 3 47 82 80 (28- 89) 3 47 

4-Nitrophenol 90 89 (11-114) • 0 50 . 84 84 (11-114) ' 0 50 

N-Nitroso-di-n-Propylamine 50 72 (41-126) 36 38 . 66 64 " (41-126) 3 38 

Pentachlorophenol 1 A 60 - (17-109) 194 A 47 OA 0 A (17-109) • 0 47 

Phenol 54 '69 (26- 90) 25 ' 35 67 63 (26- 90) 7 35 

Pyrene 91 91 (35-142) 0 36 86 84 (35-142) 2 36 

1,2,4-Trichlorobenzene' 48 13 (38-107) 40 A 23 68 65 (38-107) 4 - 23 . 

Volatile Organics by Purge and Trap GC/MS % % Range RPD Limit 

Benzene 96 95 • (66-142) 1 21 

Chlorobenzene . 98 102 (60-133) 4 21 

1,1-Dichloroethene 88 91 (59-172) 3 22 

Toluene . ' 103 100 (59-139) • 4 21 

Trichloroethene 108 105 (62-137) 3 24' 

*/ 



U.S. EPA Region III ^ Section: ORGANIC 
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and Quality Assurance 
Annapolis, Maryland 

Facility: RADFORD ARMY AMMUNITION PLANT 
Program: SUPERFUND F/F Lab Request #:. REQ98118 

ORGANIC QUALITY CONTROL (MATRIX SPIKE RECOVERIES) 

Matrix: SOLIDS 98040328 
SD-07 , 

Spike Recovery Recovery RPD 

aNALYTES MS MSD Limits RPD Limits 

Volatile Organics by Purge and Trap GC/MS % Range RPD Limit 

Benzene 105 101 (66-142) • 4 21 

Chlorobenzene 103 99 (60-133) '4 21 

1,1-Dichloroethene 100 94 (59-172) 6 22 

Toluene ' 121 109 (59-139) 11 21 

Trichloroethene 101 102 (62-137) 2 24 



U.S. EPA Region III 
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and Quality Assurance 
Annapolis, Maryland 

Facility: RADFORD ARMY AMMUNITION PLANT 
Program: , SUPERFUND F/F 

Section: 
Page: 

ORGANIC 
C3 

Lab Request #: REQ98118 

ORGANIC QUALITY CONTROL (MATRIX SPIKE RECOVERIES) " 

Matrix: WATER 98040134 

WW-06 98040336 

Spike Recovery Recovery RPD WW-06 . 

MS MSD Limits RPD Limits Spike Recovery 

ANALYTES" MS MSD 

PCBs and Pesticides by Gas Chromatography '% % Range . RPD Limit 

Aldrin 73 77 (40-120)- ^5 22 

4, 4"-DDT 83 96 (38-127) 14 27 

Dieldrin 107 107 (52-126) • 0 18 

'Endrin 120 118 (56-121) 1 21 

Gamma BHC (Lindane) 113 106 (56-123) 7 15 

Heptachlor . • . 92 96 (4.0-131) 4 .20 

Semivolatile Organics by GC/MS % % Range RPD Limit 

Acenaphthene 96 79 (46-118) 19 31 

4-Chloro-3-Methylphenol" 96 80 (23- 97) 18 42 
2-Chlorophenol 92 73 (27-123) 22 40 

Di-ri-Butylphthalate 98 83 (11-117) 17 40 

1, 4-Dichlorobenzene 64 54 (36- 97) • 18 , • 28 /• 
2,4-Dihitrotoluene 102 A 83 (24- 96) 21 38 

4-Nitrophenol 100 A 81 A (10- 80) 21 50 

N-Nitroso-di-n-Propylamine 86- 70 (41-116) . 20 38 

Pentachlorophenol 1-15 A 93 ( 9-103) 21 50 

Phenol 79. . - 67 (12-110), 15 42 

Pyrene 99 84 (26-127) 16 31', 

1,2,4-Trichlorobenzene 80 . 66 •(39- 98) 2.0 28 . 

Recovery 

Limits RPD 

RPD 

Limits 

Volatile Organics by Purge and Trap GC/MS 

Benzene, 

Chlorobenzene 

1,1-Dichloroethene 

Toluene 

Trichloroethene 

% % Range RPD Limit 

90 97 (76-127) 8 11 

93 • " 100 (75-130) ' 7 13' 

74 75 (61-145) 0 •14 

90 97 (76-125) ' 1 13 

100 98 (71-120) 2 14 
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Section: ORGANIC 
Page: Dl^ 

Lab Request #: REQ98118 

LABORATORY REAGENT BLANK RESULTS 

Method: PCBs and Pesticides by Gas Chromatography 

Run: OC980406 1 LRB 

SURROGATES 
Decachlorobiphenyl 
Tetrachloro-M-Xylene 

NQL Factor. 
1 

~ 1 

% Rec 
85 
91 

Run: .OC980406A 1 LRB 

SURROGATES 
Decachlorobiphenyl 
Tetrachloro-M-Xylene 

NQL Factor 
1 ' 
1 

% Rec 
.95 
83 

Run: OC980408A 1 LRB 

SURROGATES. 
Decachlorobiphenyl 
Tetrachloro-M-Xylene 

NQL Factor 
1 . • 
1 

% Rec 
100 
93 

Run: OC980409 1 LRB 

SURROGATES 
Decachlorobiphenyl" 
Tetrachloro-M-Xylene 

NQL Factor 
1 

'• 1 

% Rec 
116 
109 

Run: OC980410 1 LRB 

SURROGATES 
Decachlorobiphenyl 
Tetrachloro-M-Xylene 

NQL Factor 
1 
1 

% Rec 
108 
101 
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Facility: RADFORD ARMY AMMUNITION PLANT 
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Page: 

ORGANIC 
D2 

Lab Request #: REQ98118 

LABORATORY REAGENT BLANK RESULTS 

Method: Semivolatile Organics by GC/MS 

Run: OI98501B 45 LRB 

SURROGATES 
2-Fluoro-l,1'-Biphenyl 

. 2-Fluorophenol 
dS-Nitrobenzene 
d5-Phenol 
dl4-Terphenyl 
2, 46-Tribroinophenol-

NQL Factor 
1 
1 • 
1 . 
1 
1 
1 . 

% Rec 
56 . 
66 
65 
70 
89 
78 

ANALYTES 
3,3'-Dichlorobenzidine 
2, 4.-Dinitrophenol 

NQL Factor 
.1 
1 

ug/L 
UJ 
UJ 

Run: OI98501B 46, LRB 

SURROGATES 
2-Fluoro-l,1'-Biphenyl 
2-Fluorophenol 
dS-Nitrobenzene 
d5-Phenol 
dl4-Terphenyl 
2,4,6-Tribromdphenol 

NQL Factor 
1 

• 1 
1-. -
1 
1 
1 

% Rec 
73 
82 
82 
85 
88 
83 

ANALYTES 
3,3'-Dichlorobenzidine 
2, 4-Dinitrophenol 

NQL Factor 
.1 
1 

ug/L 
UJ 
UJ 



U.S. EPA Region III 
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and Quality Assurance 
Annapolis, Maryland 

Facility: RADFORD ARMY AMMUNITION PLANT 
Program: SUPERFUND F/F 

Section: 
Page: 

ORGANIC 
D3 . 

Lab Request #: REQ98118 

LABORATORY REAGENT BLANK RESULTS 

Method: Semivolatile Organics by GC/MS 

Run:' OI98501B 47 LRB 

SURROGATES 
2-Fluoro-l,1'-Biphenyl 
2-Fluorophenol 
dS-Nitrobenzene 
d5-Phenol 
dl4-Terphenyl 
2,4,6-Tribromophenol 

NQL Factor % Rec 
"67 
60 
66 
66 
80 
45 

ANALYTES 
2,4-Dinitrophenol 

NQL Factor 
. 1 

mg/Kg 
UJ 

Run: OI98501B. 48 LRB 

SURROGATES 
2-Fluoro-l,1'-Biphenyl 
2-Fluorophenpl -
d5-Nitrobenzene 
d5-Phenol 
dl4-Terphenyl 
2,4,6-Tribromophenol 

NQL Factor 
1 
1 
1 
1 

1 
1 • 

% Rec 
•73 
70 
74 
77 • 
86 
46 

ANALYTES 
3,3'-Dichiorobenzidine 

.'2, 4-Dinitrophenol 

NQL Factor 
1 
1 

mg/Kg 
UJ 
UJ 

Run: OI98501B 49 LP:B 

SURROGATES . 
2-Fluoro-l, i'-Biphenyl 
2-Fluorophenol 
d5-Nitrobenzene 

NQL Factor 
1 
1 
1 

% Rec 
41 
39 
36 



U.S. EPA Region III Section: ORGANIC 
Office of Analytical Services Page: D4 

and Quality Assurance 
- Annapolis, Maryland 
Facility:- RADFORD ARMY AMMUNITION PLANT 
Program: SUPERFUND F/F Lab Request #: REQ98118 

LABORATORY REAGENT BLANK RESULTS 

dl4-Terphenyl 
2,4,6-Tribromophenol 

64 
40 

ANALYTES 
Carbazole 
3,3'-Dichlorobenzidine 
2,4-Dinitrophenol 
3-Nitroaniline 

NQL Factor 
1 

, 1 
.1 

. 1 

mg/Kg 
UJ 
UJ 
UJ 
UJ 

Run: OI98501B 50 LRB 

SURROGATES 
2-Fluoro-l,1'-Biphenyl 
2-Fluorophenol 
d5-Nitrobenzene 
dS-Phenol 
dl4-Terphenyl 
2,4,6-Tribromophenol 

NQL Factor 
1 
1 
1 • 
1 
1 ; 
1 ' 

% Rec 
83 

. 75 
79 
81 •. 
97 
61 • 

ANALYTES 
3,3'-Dichlorobenzidine 
2,4-Dinitrophenol 

NQL Factor 
1 
1 

mg/Kg 
UJ 
•UJ 

Run: OI98501B 51 LRB 

SURROGATES 
2-Fluoro-l,1'-Biphenyl 
2-Fluorophenol 
d5-Nitrobenzene 
d5-Phenol 
dl4-Terphenyl 
2,4,6-Tribromophenol 

NQL Factor % Red 
71 
70 
70 
71 
106 
65 



U.S. EPA Region III 
"Office of Analytical Services 

and Quality Assurance 
Annapolis, Maryland 

Facility: RADFORD ARMY AMMUNITION PLANT 
Program: SUPERETJND F/F 

Section: ORGANIC 
Page: D5 

Lab Request #: REQ98118 

LABORATORY REAGENT BLANK RESULTS 

Method: Semi volatile Organics by GC/MS 

Run: OI98501B 51 LRB 

ANALYTES. 
3,3'-Dichlorobenzidine 
2,4-Dinitrophenol 

NQL Factor 
1 
1 

mg/Kg 
UJ 
UJ 
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and Quality Assurance 
Annapolis, Maryland 

Facility: RADFORD ARMY AMMUNITION PLANT 
Program: SUPERFUND F/F Lab Request #:REQ98118 

LABORATORY REAGENT BLANK RESULTS 

Method: Volatile Orgcuiics by Purge and Trap GC/MS 

Run: OH985051 32 LRB 

SURROGATES 
Broitiof luorobenzene 
d4-l,2-Dichloroethane 
dS-Toluene 

NQL Factor 
1 • 
1 
1" 

% Rec 
100 
102 
101 

ANALYTES 
2-Chloroethylvinyl Ether 
Dichlorodifluoromethane 
Methylene Chloride 
Naphthalene 

NQL Factor 
1 
1 
1 • 
1 

ug/L 
UJ 
UJ . 
1 J-
2 J 

Run: OH985051 33 LRB 

SURROGATES 
• Bromofluorobenzene 
d4-l,2-Dichloroethane 
d8-Toluene 

NQL Factor 
1 
1 
1 

% Rec 
. 97 
97 
102 

ANALYTES 
Methylene Chloride 

NQL Factor 
. 1 • 

ug/Kg 
1 J 

Run: OH985051 34 LRB 

SURROGATES 
Bromofluorobenzene 
d4-l,2-Dlchloroethane 
d8-Toluene 

NQL Factor 
1 
1 
1 

% Rec 
103 
102 
99 



U.S. EPA Region III Section: ORGANIC 
Office of Analytical Services Page: D7 

and Quality Assurance 
.. Annapolis, Maryland 

Facility: RADFORD ARMY AMMUNITION PLANT 
Program: SUPERFUND F/F Lab Request #: REQ98118 

LABORATORY REAGENT BLANK RESULTS 

Method: Volatile Orgemics by Purge and Trap GC/MS 

Run: OH985051 34 LRB 

ANALYTES 
1,2-Dibromo-3-Chloropropane 
Methylene Chloride 

NQL Factor 
1 

. 1 

ug/Kg 
UJ . 
2 J 
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and Quality Assurance 
Annapolis, Maryland 

Facility: RADFORD ARMY AMMUNITION PLANT 
Program: SUPERFUND F/F Lab Request #: REQ98118 

ORGANIC WET/DRY CONVERSION 

Sample Number: 

ANALYTES 

Percent Dry Height 

Percent Dry Weight (105C) 

WET 

SAMPLE 

98040126 

DRY 

SAMPLE • % 
73.8 

'NQL Factor: 1 

PCBs and Pesticides by Gas Chromatography Units: mg/Kg 

Alpha Chlordane 

Aroclorl254 

Aroclor 1260 

Beta BHC 

4,4'-ODD 

4,4'-DDE 

4,4'-DDT 

Delta BHC 

Dieldrin 

Endosulfan-I 

Endosulfan-II 

Endrin 

Endrin Aldehyde 

Gamma BHC (Lindane) 

Gamma Chlordane 

Heptachlor 

Heptachlor Epoxide 

Methoxychlor 

0.C12 I 

0.74 

0.010 I 

mg/Kg 

0.016 1 
1.00 • 

0.014 I 

0.0041 R,I 

0.041 R,I 

0 . 0056 R, I 

0.0032 R,I 

WET 

SAMPLE 

98040127 

DRY 

SAMPLE 

73.3 

1 

mg/Kg 

0.16 

0.0056 R,I 

0.056 ,R,I 

0.0076 • R,I 

0.0043 R,I 

mg/Kg 

0.22 

WET 

SAMPLE 

98040128 

DRY 

- SAMPLE 

% 
71.8 

mg/Kg mg/Kg 

0.045 0.063 

WET 

SAMPLE 

98040130 

DRY 

SAMPLE 

73.0 

1 

mg/Kg mg/Kg 

0.050 , . 0.068 

NQL Factor: 

Semivolatile Organics by GC/MS 

Acenaphthene 

Acenaphthylene 

Anthracene 

Behzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(B)Fluoranthene 

Units: mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg 



Facility: 
Program; 

U.S. EPA Region III 
Office of Analytical Services 

and Quality Assurance 
Annapolis, Maryland 

RADFORD ARMY AMMUNITION PLANT 
SUPERFUND F/F 

Section: ORGANIC 
Page: E2 

Lab Request #: REQ98118 

ORGANIC WET/DRY CONVERSION 

Sample Number: 

ANALYTES (continued) . 

WET 

SAMPLE 

98040126 

DRY • 

SAMPLE 

WET 

SAMPLE 

98040127 

DRY 

SAMPLE 

WET 

SAMPLE 

98040128 

DRY 

SAMPLE 

98040130 

WET DRY 

SAMPLE SAMPLE 

NQL Factor: 

Somivolatilo Organics by GC/MS 

Benzo(k)Fluoranthene 

Benzoic Acid 

Bis (2-Ethylhexyl)Phthalate 

Carbazole 

Chrysene-

Di-n-Butylphthalate .. 

Dibenzo (a,h)Anthracene 

Dibenzofuran 

3,3'-Dichlorobenzidine 

2,4-Dinitrophenol 

Fluoranthene 

Fluorene 

Indeno(1,2,3-cd)Pyrene 

2-Methylnaphthalene 

Naphthalene 

3-Nitroaniline 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene ' 

Units: mg/Kg mg/Kg 

UJ 

OJ 

1 

mg/Kg ' mg/Kg mg/Kg mg/Kg 

UJ 

UJ 

0.05 J 0.07 J 

UJ 

UJ 

0.04 J 

1 • 

mg/Kg mg/Kg 

0.2..J 0.3 J 

UJ 

UJ 

• 0.06 J 

0.03 J 0.04 J 0,03 J 0.04 J 



U.S. EPA Region III 
Office of Analytical Services 

and Quality Assurance 
Annapolis, Maryland 

Facility: RADFORD ARMY AMMUNITION PLANT 
Program: SUPERFUND F/F 

' " . ' ORGANIC WET/DRY CONVERSION 

Section: ORGANIC 
Page: E3 

Lab Request #: REQ98118 

Sample Number-: 

ANALYTES 

WET 

SAMPLE 

98040131 

DRY 

SAMPLE 

WET 

SAMPLE-

98040132 

DRY 

SAMPLE 

WET 

SAMPLE 

98040208 

DRY 

SAMPLE 

98040209 

WET. DRY 

• SAMPLE SAMPLE 

Percent Dry Height 

Percent Dry Weight (lOSC). 

% 
72.5 

% 
38.4 91.3, 

% 
78.6 

NQL Factor: 1 • 

PCBs and Pesticides by Gas Chromatography Units: mg/Kg 

Alpha Chlordane . -

Aroclor 1254 ,0.042 

Aroclor 1260 

Beta BHC 

4,4'-ODD . , 

4, 4'-DDE 

4, 4'-DOT 

Delta BHC 

Dieldrin 

Endosulfan-I 

Endosulfan-II 

Endrin 

Endrin Aldehyde-

Gamma BHC (Lindane) 

Gamma Chlordane 

Heptachlor 

Heptachlor Epoxide 

Methoxychlor 

mg/Kg 

0.058 

mg/Kg mg/Kg 

0.90 2.34 

0.12 R 0.31 R 

1-

mg/Kg mg/Kg mg/Kg mg/Kg 

NQL Factor: 

Semivolatile Organics by GC/MS 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)Anthracene 
Benzo (a)Pyrene ' 

Benzo(B)Fluoranthene 

-Units: mg/Kg mg/Kg mg/Kg 

0.1 J 

0.1 J 

0.53 

0.48 

0.57 

mg/Kg 

0.3 J 

0.3 J 

1.38 

1.25 

1.48 

mg/Kg mg/Kg 

1 

mg/Kg 

0.2 J 

0.3 J 

0.80 

0.77 

1..07 

mg/Kg 

0.3 J 

0.4J 

1.02 

0.98 



U.S. EPA Region III Section: ORGANIC 
Office of Analytical Services Page: E4 

and Quality Assurance J 

Annapolis, Maryland 
Facility: RADFORD ARMY AMMUNITION PLANT 
Program: .SUPERFUND F/F . Lab Request #: REQ98118 

ORGANIC WET/DRY CONVERSION 

Sample Number: 

ANALYTES (continued) 

WET 

( SAMPLE 

98040131 

DRY 

SAMPLE 

WET 

SAMPLE 

98040132 

DRY 

SAMPLE 

98040208 

WET DRY 

SAMPLE SAMPLE 

WET 

SAMPLE 

98040209 

DRY 

SAMPLE 

NQL Factor: 

Semivolatile Organlcs by GC/MS 

Benzo(k)Fluoranthene 

Benzoic Acid 

Bis(2-Ethylhexyl)Phthalate 

Carbazole 

Chrysene 

Di-n-Butylphthalate 

Dibenzo(a,h)Anthracene 

Dibenzofuran 

3,3'-Dichlorobenzidine 

2,4-Dinitrophenol 

Fluoranthene ' • 

•Fluorene " 

Indeno(1,2,3-cd)Pyrene 

2-Methylnaphthalene 

Naphthalene 

3-Nitroaniline 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

Units: mg/Kg mg/Kg 

0.1 J. O.IJ 

UJ 

UJ 

1 

mg/Kg 

0.46 

0.08 J 

0.2 J 

0.06 J 

O.'Sl 

0.08 J • 

UJ 

UJ 

1.13 

0.2 J 

0.36 

0.67 

mg/Kg 

1.20._ • 

0.21 J 

0. 5 J , 

0.16 J 

1.33 

0.21 J 

2.94 

0 ..5 J 

0.94 

1.74 

mg/Kg mg/Kg 

0.05 J 

UJ 

UJ 

0.07 J 

0.05 J 

0.08 J 

mg/Kg 

0.75 

0.3 J 

1.04 . 

'O.IJ 

0.09 J 

UJ 

UJ 

•2.74 

0.2 J 

0.33 

2.11 

1..75 

mg/Kg 

0.95 

0.4 J 

1.32 

O.IJ 

0.11 J 

3.49 

0.3 J 

0.42 

2.68 

2.23 



U.S. EPA Region III Section: ORGANIC 
Office of Analytical Services Page: E5 

and Quality Assurance 
Annapolis, Maryland 

Facility: RADFORD ARMY AMMUNITION PLANT 
Program: SUPERFUND F/F Lab Request #: REQ98118 

ORGANIC WET/DRY CONVERSION 

Sample Number: 

ANALYTES 

WET 

SAMPLE 

98040210 

DRY 

SAMPLE 

98040211 

WET DRY 

SAMPLE SAMPLE 

98040301 

WET' DRY . 

SAMPLE SAMPLE 

98040302 

WET DRY 

SAMPLE - SAMPLE' 

Percent Dry Weight 

Percent Dry Weight (105C) 

% 
62.0 

% ' 
68.2 75.3 

% 
,74.0 

NQL Factor:. 

PCBs and Pesticides by Gas Chromatography 

Alpha Chlordane 

Aroclor 1254 

Aroclor 1260 

' Beta BHC 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 
Delta BHC 

Dieldrin 

Endosulfan-I 

Endosulfan-II 

Endrin • 

Endrin Aldehyde 

Gamma BHC (Lindane) 

Gamma Chlordane 

Heptachlor 

Heptachlor Epoxide 

Methoxychlor 

Units: mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg 

1.1 

0.14 

mg/Kg 

1.5 

0.19 

0.052 R,I 0.069 R,I 

2 

mg/Kg 

0.068 I 

5.2 

0.26 I 

mg/Kg 

0.092 I 

7.0 

0.35 I 

NQL Factor: 

Semivolatile Organics by GC/MS 

Acenaphthene 

Acenaphthylene 

•Anthracene 

Benzo(a)Anthracene 

Benzo(a)Pyrene 

Benzo(B)Fluoranthene 

Units: mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg 

0.04 J 

0.07 J 

mg/Kg 

0.05 J 

0.09 J 

mg/Kg 

0.08 J 

0.2 J 

0.3 J 

0."2 J 

0.85 

mg/Kg 

0.11 J. 

0.3 J 

0.4 J 

0.3 J U.JO A _ 

US'## 



U.S. EPA Region III 
Office of Analytical Services 

and Quality Assurance 
Annapolis, Maryland 

Facility: RADFORD ARMY AMMUNITION PLANT 
Program: SUPERFUND F/F 

Section: 
Page: 

ORGANIC 
E6 

Lab Request #: REQ98118 

ORGANIC WET/DRY CONVERSION 

Sample Number: 

ANALYTES (continued) 

WET 

SAMPLE 

98040210 

DRY 

SAMPLE 

98040211 

WET DRY 

SAMPLE SAMPLE 

WET 

SAMPLE 

98040301 

DRY 

SAMPLE 

WET 

SAMPLE 

98040302 

DRY 

SAMPLE 

NQL Factor: 

Semivolatile Organics by GC/MS 

•Benzo(k)Fluoranthene 

Benzoic Acid 

, Bis (2-Ethylhexyl)Phthalate 

Carbazole 

Chrysene-

Di-n-Butylphthalate 

Dibenzo(a,h)Anthracene 

Dibenzofuran 

3, 3'-Dichlorobenzidine 

2, 4-Dinitrophenol 

Fluoranthene 

Fluorene 

Indeno(1,2, 3-cd)Pyrene 

2-Methylnaphthalene 

Naphthalene 

3-Nitroaniline 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

Units: mg/Kg mg/Kg mg/Kg mg/Kg• 

0.05 J 

UJ 

0.07 J 

UJ 

UJ 

UJ , 

UJ 

UJ--

1 . 

mg/Kg 

0.05 J 

0.2 J 

0.2 J 

UJ 

0.08 J. 

, UJ • 

UJ 

6.2 J. 

UJ 

0.1 J 

0.1 J 

mg/Kg 

0.07 J 

0.3 J . 

0.3J 

0.11 J 

0.3 J 

0.1 J 

0.1 J 

1 

mg/Kg 

0.48 

0.3 J 

0.38 

0.4 J 

r.oi 

o.'os J 

UJ 

UJ 

2.15 

0.1 J 

UJ . 

0.3 J" 

0.67 

1.38 

mg/Kg 

0.65 

0.4J 

0.51 

0.5 J 

1.36 

o:o7.j 

2.91 

0.1 J 

0.4 J 

0.91 

1.86 



U.S. EPA Region III 
Office of Analytical Services 

and Quality Assurance 
Annapolis, Maryland 

Facility: RADFORD ARMY AMMUNITION PLANT 
Program: SUPERFUND F/F 

Section: 
Page: 

ORGANIC 
E7 

Lab Request #: REQ98118 

ORGANIC WET/DRY CONVERSION 

Sample Number: 

ANALYTES 

WET 

SAMPLE 

98040303 

DRY 

SAMPLE 

WET 

SAMPLE 

98040304 

DRY 

SAMPLE 

WET 

SAMPLE 

98040305 

DRY 

SAMPLE 

WET 

SAMPLE 

98040306 

DRY . 

SAMPLE 

Percent Dry Weight 

Percent Dry Weight (105C) 

% 
70.4 

% 
62.5 

• % 
73.7 73.8 

NQL Factor: 1 

PCBs and Pesticides by Gas Chromatography Units: mg/Kg 

Alpha Chlordane 

Aroclor 1254 0.32 

Aroclor 1260 ' . ' 0.34 

Beta BHC . 

4,4'-DDD . 

4, 4'-DDE 

4, 4'-DDT 

Delta BHC 

Dieldrin 

Endosulfan-I 

Endcsulfan-II 

Endrin 

Endrin-Aldehyde 

Gamma BHC .(Lindane) 

Gamma Chlordane 

Heptachlor _ ^ 

Heptachlor Epoxide 

Methoxychlor 

mg/Kg 

0.45 

0.48" 

mg/Kg mg/Kg mg/Kg mg/Kg 

0.15 - 0.20 

mg/Kg 

0.12 

0.044 

mg/Kg 

0.16 

0.060 

0.033 R,I 0.045 R, I . 0.033 R, I 

0.018 R,I 

0.045 R,I 

0.024 R,I 

NQL Factor:. 

Semivolatile Organics by GC/MS 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)Anthracene 

Benzo(a)Pyrene 

Benzo(B)Fluoranthene . 

Units: mg/Kg 

0.05 J 

0.07 J 

mg/Kg 

0.07 J 

O.IO J 

mg/Kg 

0.4 J 

0.5 J 

mg/Kg 

0. 6 J 

0.8 J 

mg/Kg 

0.04 J 

0.1 "J 

0.09 J 

0.3 J 

mg/Kg 

0.05 J 

O.IJ 

0.12 J 

0.4 J 

mg/Kg 

0.04 J 

0.1 J 
0.2 J 

0.2 J 

0.64 

mg/Kg 

0.05 J 

•O.IJ 

0 3J 

0.87 <5^ , 



U.S. EPA Region III Section: ORGANIC 
Office of Analytical Services Page: E8 

and Quality Assurance 
: Annapolis, Maryland 

Facility: RADFORD ARMY AMMUNITION PLANT 
Program: SUPERFUND F/F Lab Request #: REQ98118 

ORGANIC WET/DRY CONVERSION 

Sample Number: 

• ANALYTES (continued) 

NQL Factor: 

Samivolatile Organics by GC/MS 

Benzo(k)Fluoranthene 

Benzoic Acid 

Bis(2-Ethylhexyl)Phthalate 

Carbazole 

Chrysene 

Di-n-Butylphthalate 

Dibenzo(a,h)Anthracene 

Dibenzofuran 

3,3'-Dichlorobenzidine 

2,4-Dinitrophenol 

Fluoranthene 

•Fluorene 

Indeno (1, 2, 3-cd) Pyrene 

2-Methylnaphthalene 

Naphthalene 

3-Nitroaniline 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

98040303 98040304 98040305 98040306 

WET DRY WET • DRY WET DRY WET DRY 

SAMPLE SAMPLE , SAMPLE SAMPLE . SAMPLE SAMPLE SAMPLE SAMPLE 

1 5 1 1 • 
mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg 

0.05 J 0.07 J 0.4 J 0. 6 J 0.2 J 0.3 J 0.34 0.46 

0.51 0.72 7.49 11.98 0.43 " 0.58 1.00 . 1.36 . 

0.39 ' 0.55 o.e'j l.OJ 0.55 0.75 0.70 0.95 

UJ 0.03 J 0.04 J 0.06 J 0.08 J 

0.08 J • 0.11 J 0.5 J • 0.8 J . 0.2 J 0.3 J 0.41 0:56 " • - 0.04 J 0.05 J 

pj , UJ • UJ UJ 

UJ UJ UJ UJ 

C.09 J 0. 13 J 0.3 J " 0.5J'. 0.3'j , 0.4 J 0.79 1.07 

' 0.1 J. 0.23 0.04 J 0.05 J 0.07 J 0.09 J 

UJ 
- -

UJ UJ 

79.3 C 126.9C 

0.04 J - 0.06 J . 0.03 J 0.04 J 

0.07 J 0.10 J . 0.4 J 0.6 J 
. T 

0.2 J 0.3 J 0.57 0.77. 



U.S. EPA Region III 
Office of Analytical Services 

and Quality Assurance 
Annapolis, Maryland 

Facility: RADFORD ARMY AMMUNITION PLANT 
Program: SUPERFUND F/F 

Section: 
Page: 

ORGANIC 
E9 

Lab Request #: REQ98118 

ORGANIC WET/DRY CONVERSION 

Sample Number: 

ANALYTES 

98040307 

WET " • DRY 

•SAMPLE SAMPLE 

WET 

SAMPLE 

98040308 

DRY 

SAMPLE 

98040309 . 

WET DRY 

SAMPLE SAMPLE 

98040310 

WET DRY 

SAMPLE SAMPLE 

Percent Dry Weighty 

Percent Dry Weight (105C) 

% 
69.0 

% 
78.1 

% 
64.7 72.4 

NQL Factor; 

PCBs and Pesticides by Gas Chromatography 

Alpha Chlordane 

Aroclor 1254 

Aroclor 1260 

Beta BHC 

4,4'-DDD 

4,4'-DDE • - ' 

4,4'-DDT 

ipelta BHC 

Dieldrin 

Endosulfan-I 

Endosulfan-II 

Endrin 

Endrin Aldehyde 

Gamma BHC. (Lindane) 

Gamma.Chlordane 

Heptachlor 

Heptachlor Epoxide 

Methoxychlor 

Units: mg/Kg 

0.19 R,I 

, 17 

1.0 R,I 

0.21 R,I 

0.096 R,I 

mg/Kg 

0. 

25 

28 R, I 

4R,I 

30 R,I 

0.139 R,I 

mg/Kg 

0.28 

mg/Kg 

0.36 

2 

mg/Kg 

0.037 I 

2.8 

mg/Kg 

0.057" I 

4.3. 

.0.072 R,I 0.111 R,I 

0.25 I 

0.034 R,I 

0.39 I 

0.053 R,I 

mg/Kg mg/Kg 

0.078 0.108 

NQL Factor: " 

Semivolatile Organics by GC/MS 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)Anthracene 

Benzo(a)Pyrene 

Benzo(B)Fluoranthene 

Units: mg/Kg 

0.07 J 

0.1 J 

0.1 J 

0.2 J 

0.38 

mg/Kg 

0.10 J 

O.IJ 

0.1 J 

0. 3 J. 

0..55 

1 • 

mg/Kg 

0.1 J 

0.3 J 

1.14 

mg/Kg 

O.IJ 

o;4.j 

1.46 

mg/Kg 

0.03 J 

0.07. J 

0.3 J 

0.2 J 

0.49 

•mg/Kg 

0.05 J 

0.11 J 

0.5 J 

0.3 J 

0.76 ' 

mg/Kg 

0.05 J. 

0.05 J 

0.09 J 

mg/Kg 

0.07 J 

0.07 J 

0 .12 



- U.S. EPA Region III 
Office of Analytical Services 

and Quality Assurance 
Annapolis, Maryland 

Facility: RADFORD ARMY AMMUNITION PLANT 
Program: SUPERFUND F/F 

Section: ORGANIC 
Page: ElO 

Lab Request #: REQ98118 

ORGANIC WET/DRY CONVERSION 

Sample Number: 

ANALYTES (continued) 

98040307 

WET DRY 

SAMPLE SAMPLE 

98040308 

WET • DRY 

SAMPLE •SAMPLE 

WET 

SAMPLE 

98040309 

. DRY 

SAMPLE 

98040310 . 

WET DRY 

SAMPLE SAMPLE 

NQL Factor: 

Semivolatila Org5mics by GC/MS 

Benzo(k)Fluoranthene 

Benzoic Acid 

Bis(2-Ethylhexyl)Phthalate ' 

Carbazole 

Chrysene 

Di-n-Butylphthalate 

Dibenzo(a,h)Anthracene 

Dibenzofuran 

3, 3'-Dichlorobenzidine 

2, 4-Dinitrophenol ' 

Fluoranthene 

Fluorene 

Indeno(1,2,3-cd)Pyrene 

2-Methylnaphthalene 

Naphthalene 

3-Nitroaniline 

Pentachlorophenol 

Phenanthrene, 

Phenol 

Pyrene 

Units: mg/Kg 

0.3 J 

0. 60 

0.68 

0.1 J 

0.39.-

UJ 

UJ 

0.53 

0.05 J 

UJ 

2.14 

0.1 J 

0.37 

mg/Kg 

0.4 J 

0.87 

0.99 

0.1 J 

0.57 

0.77 

0.07 J 
( 

3.10 

0.1 J 

0.54 

mg/Kg 

1.25 

0.90 

UJ 

1.07 

0.2 J 

UJ 

UJ 

3.25' 

•0.1 J 

•0.05 J 

0.08 J 

UJ 

2.68 ' 

2.43 

mg/Kg 

1. 60 

1.15 

1.37 

0. 3 J • 

4.16 

0.1 J 

0.06 J 

0.10 J 

3.43 

3.11 

mg/Kg 

0.47 

0.56 • 

0.65 

0.2 J 

0.92 

0.1 J 

0.05 J 

UJ 

UJ ^ 

1.63 

0.04 J 

0.1 J 

0.04 J 

0.99 

1.45 

ng/Kg 

0.73 

0. 87 

1.00 

0.3 J 

1.42 

0.2 J 

0.08.J 

2.52 

0.06 J 

0 . 2 J 

0.06 J 

1 • 

mg/Kg 

0.06 J 

0.2 J 

0.1 J 

UJ ;• ' 

0 . 08 . J 

UJ . 

UJ 

0.1 j' 

1.53 

2.26 

UJ 

0.07 J 

0.1 J 

mg/Kg 

-0.08 J 

0.3 J 

O.IJ 

0.11 J 

O.IJ 

0.10 J 

O.IJ 



U.S. EPA Region III 
Office of Analytical Services 

and Quality Assurance 
Annapolis, Maryland 

Facility: RADFORD ARMY AMMUNITION PLANT 

Section: 
Page: 

ORGANIC 
Ell 

Program: SUPERETJND F/F Lab Request #: REQ98118 

ORGANIC WET/DRY CONVERSION 

Sample Number; 

ANALYTES 

WET 

SAMPLE 

98040311 

DRY 

SAMPLE 

Percent Dry Weight 

Percent Dry Weight (1C5C) 

. % 
78.7 

NQL Factor: 

PCBs and Pesticides by Gas Chromatography 

Alpha Chlordane 

Aroclor 1254 - . -

Aroclor 1260 . 

Beta BHC 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

Delta BHC 

Dieldrin 

Endosulfan-I 

Endosulfan-II 

Endrin, 

Endrin Aldehyde 

Gamma BHC (Lindane) 

Gamma Chlordane 

Heptachlor 

Heptachlor Epoxide 

Methoxychlor 

Units: mg/Kg 

0.11 R 

0.24 R 

0.16 R 

NQL Factor: 

Semivolatile Organics by GC/MS 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)Anthracene 

Benzo(a)Pyrene 

Benzo(B)Fluoranthene 

. 20 

Units: mg/Kg 

mg/Kg 

0.14 R 

0.30 R 

0.19 J,R 

0.13 R 

0.21 

0.11 R 

0.24 J,R 

0.17 R 

0.27 

0.14 R 

0.20 R 

mg/Kg 

.WET 

SAMPLE 

% 
85.1 

0.034 

mg/Kg 

0.06 J 

0.1'J 

0.3 J 

O.S.J 

0.86 

98040312 

' DRY 

SAMPLE 

2 • 
mg/Kg mg/Kg 

0.040 

mg/Kg 

0.07 J 

O.IJ 

0.4 J 

0.4 J 

1.01 

WET 

SAMPLE 

98040313 

DRY 

SAMPLE 

,% 
82.0 

1 -

mg/Kg mg/Kg 

mg/Kg mg/Kg 

0.03 J 

0.07 J 

0.04 J 

0.09 J 

98040314 

WET DRY '. 

SAMPLE SAMPLE 

% 
79.0 

mg/Kg mg/Kg 

0.030 R 

0.019 --

0.018 R 

0.10 R 

mg/Kg 

0.2 J 

0.80 

2.80 

4.14 C 

9.95 C 

0.038 R 

0.024 

0.023 R 

0.13 R 

mg/Kg 

0.3 J 

1.01 

3.54 
5.24 C 

12.59 C 



U.S. EPA Region III Section: ORGANIC 
Office of Analytical Services Page: E12 

and Quality Assurance 
Annapolis, Maryland . 

Facility: RADFORD ARMY AMMUNITION PLANT 
Program: SUPERFUND F/F Lab Request #: REQ98118 • - ORGANIC WET/DRY CONVERSION 

Sample Number: 

ANRLYTES (continued) 

~ 98040311 

WET DRY 

SAMPLE SAMPLE 

98040312 

WET - DRY 

SAMPLE SAMPLE 

,WET 

SAMPLE 

98040313 

DRY , 

SAMPLE 

WET 

SAMPLE 

98040314 

DRY 

SAMPLE 

•NQL Factor; 

Somivolatile Organics by GC/MS 

Benzo(k)Fluoranthene 

Benzoic Acid 

Bis{2-Ethylhexyl)Phthalate 

Carbazole 

Chrysene 

Di-n-Butylphthalate 

pibenzo(a,h)Anthracene 

Dibenzofuran 

3,3'-Dichlorobenzidine 

2,4-Dinitrophenol 

Fluoranthene 

Fluqrene 

Indeno(1,2,3-cd)Pyrene 

2-Methylnaphthalene 

Naphthalene 

3-Nitroaniline 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

20 

Units: mg/kg mg/Kg 

UJ 

UJ . 

650 C 826 C 

1 

mg/Kg 

0. 48 

0.09 J 

0.1 J 

0.56 

0.04 J 

UJ 

UJ 

0.3.3 

0.09 J 

UJ 

0.09 J 

0.05 J 

0.-7 3 

mg/Kg 

0.56 

' 0.11 J 

' 0.1 J . 

0.66 

0.05 J 

0.39 

0.11 J 

0.11 J 

0.06'J 

0.86 

1 

mg/Kg 

0.04 J 

0.1 J . 

0 . 2 J , 

0.05 j' 

UJ 

UJ 

mg/Kg 

0.05 J 

o;ij 

0.2 J 

"• 0.06 J 

1 

mg/Kg 

5.14 C 

0.2 J 

0.3 J 

O'. 4 J • 

6.04 C 

0.74 

UJ 

UJ 

3.47 C 

4". 7 9 C 

UJ 

0.2 J 

3,83 C 

mg/Kg 

6.51 C 

0.3 J 

0.4J 

0-. 5 J 

7.65 C 

0.94 

4.39 C 

6.06 C. 

0.3 J 

4.85 C 



U.S. EPA Region III Section: ORGANIC 
Office of Analytical Services Page: E13 

and Quality Assurance 
Annapolis, Maryland -

Facility: RADFORD ARMY AMMUNITION PLANT 
Program: SUPERFUND F/F Lab Request #: REQ98118 

ORGANIC WET/DRY CONVERSION 

Sample Number; 

ANALYTES 

WET 

SAMPLE 

98040315 

DRY 

SAMPLE 

98040316 

WET * DRY 

SAMPLE SAMPLE 

98040317 

WET DRY 

-SAMPLE SAMPLE 

98040318 

WET DRY-

SAMPLE SAMPLE 

Percent Dry Weight 

Percent Dry Weight" (105C) 
% 

71.8 

% 
77.4 69.1 

% 
69.7 

NQL Factor: 1 

PCBs and Pesticides by Gas Chromatography Units: mg/Kg 

Alpha -Chlordane 

Aroclor 1254 

Aroclor 1260 

Beta BHC 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

Delta BHC 

Dieldrin 

Endosulfan-I 

Endosulfan-Il 

Endrin 

Endrin Aldehyde 

Gamma BHC (Lindane) 

Gamma Chlordane 

Heptachlor 

Heptachlor Epoxide 

Methoxychlor 

•0.69 I 

54 

13 

0.29 R,I . 

0.41 R,"l. 

0.45 I 

2.5 R,I 

0.66 R,I 

0.28 R,I 

0.15 R,I 

mg/Kg / 

; 0.96 I 

75 ' 

18 

0.40 R,I 

0.57 R,I 

0.63 I 

3.5R, I 

0.92 R,I 

0.39 R,I 

0.21 R,I 

mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg , mg/Kg 

0.028 R 

0.015 R. 

0.033 R 

0.0084 R 

0.025 

0.011 R 

0.041" R 

0.022" R 

0.048 R 

0.0122 R 

0.036 

0.016 R 

NQL Factor: 

Semivolatile Organics by GC/MS 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)Anthracene 

Benzo(a)Pyrene 

Benzo(B)Fluoranthene 

Units: mg/Kg mg/Kg mg/Kg mg/Kg 

1 • • .1 

mg/Kg mg/Kg mg/Kg mg/Kg 

^4# 
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Facility: RADFORD ARMY AMMUNITION PLANT 
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ORGANIC WET/DRY CONVERSION 

Sample Number: • ' . ^ ' 98040315 98040316 

( 
98040317 98040318 

ANRLYTES (continued) 

WET 

SAMPLE 

DRY 

SAMPLE 

WET 

SAMPLE 

DRY 

SAMPLE 

WET 

SAMPLE 

DRY 

SAMPLE 

. WET DRY 

SAMPLE SAMPLE 

NQL Factor; 

Semivolatile Organics by GC/MS 

Benzo(k)Fluoranthene 

Benzoic Acid 

Bis(2-Ethylhexyl)Phthalate 

Carbazole 

Chrysene-

Di-n-Butylphthalate 

Dibenzo(a,h)Anthracene 

Dibenzofuran 

3,3'-Dichlorobenzidine 

2,4-Dinitrophenol 

Fluoranthene 

Fluorene 

Indeno(1,2,3-cd)Pyrene 

2-Methylnaphthalene 

Naphthalene 

3-Nitroaniline 

"Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

•1 

Units: mg/Kg 

0.40 

0.48 

UJ 

mg/Kg 

0.56 

0.67 

mg/Kg mg/Kg 

UJ 

UJ 

UJ 

UJ ' 

UJ 

mg/Kg 

UJ 

UJ 

0'. 04 J 

mg/Kg mg/Kg mg/Kg 

O.I.J 0.1 J 

UJ 

UJ 

0.06 J-

NQL Factor: 

Volatile Organics by Purge and Trap GC/MS Units: 

Acetone 

2-Butanone 

Sec-Butylbenzene 

•Carbon Disulfide 

1, 2-Dibromo-3-Chloropropane 

Ethyl Benzene 

Isopropylbenzene• 

1 • 

ug/Kg 

2 J 

ug/Kg 

3 J 

1, 

ug/Kg 

32.8 

7.4 

ug/Kg 

47.5 

• 10.7 

ug/Kg ug/Kg 
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ORGANIC WET/DRY CONVERSION 

Sample Number: 

RNALYTES (continued) 
WET 

SAMPLE 

98040315 

DRY 

SAMPLE 

98040316 

WET DRY 

SAMPLE . SAMPLE 

WET 

SAMPLE 

98040317 

DRY 

SAMPLE 

WET 

SAMPLE 

98040318 

DRY 

SAMPLE 

NQL Factor: 

Volatile Organics by Purge and Trap GC/MS Units: 

Methylene Chloride 

N-Propylbenzene 

_l^_£jl_4^Trimeth^lbenzene__________________^__ 

1' 

ug/Kg 

2 B 

ug/Kg 

3 B 

ug/Kg ug/Kg 

IB IB 

1 

ug/Kg 

2 "B 

ug/Kg 

' 3 B 

Sample Number: 

ANALYTES 

WET 

SAMPLE 

98040320 

DRY 

SAMPLE 

98040321 

WET DRY. 

SAMPLE SAMPLE 

. 98040325 

WET DRY 

SAMPLE SAMPLE 

98040326 

WET DRY 

SAMPLE . SAMPLE 

Percent Dry Weight 

Percent Dry Weight (1Q5C) 77.9 86.7 

% 
66.0 

% 
78.8 

- NQL Factor: 

PCBa and Pesticides by Gas Chromatography 

Alpha Chlordane 

Aroclor 1254 

Aroclot 1260 

Beta BHC 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT ' 

Delta BHC ' 

•Dieldrin 
Endosulfan-I 
Endosulfan-II 
Endrin • . ' 

Endrin Aldehyde j 

Gamma BHC (Lindane) 

Gamma Chlordane 

Heptachlor 

Heptachlor Epoxide 

Units: mg/Kg 

.0.13 R 

mg/Kg 

0.17 R 

2-

mg/Kg mg/Kg 

0 . 099 0.127 
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ORGANIC WET/DRY CONVERSION \ 

Sample Number: 

ANALYTES (continued) 

WET 

SAMPLE 

98040320 

DRY 

SAMPLE 

98040321 

WET • '' . DRY . 

•SAMPLE SAMPLE 

98040325 

WET DRY 

SAMPLE SAMPLE 

,98040326 

WET DRY 

SAMPLE SAMPLE 

NQL Factor; 

Samivolatilo Organics by GC/MS 

Acenaphthene 

Acenaphthylene 

Anthracene . 

Benzo{a)Anthracene 

Behzo(a)Pyrene , 

Benzo(B)Fluoranthene 

Benzo(g,h,i)Perylene 

Benzo(k)Fluorahthene 

Benzoic Acid 

Bis(2-Ethylhexyl)Phthalate 

Carbazole 

Chrysene 

Di-n-:Butylphthalate 

Dibenzo(a,h)Anthracene 

Dibenzofuran 

3,3'-Dichlorobenzidine 

2,4-Dinitrophenol 

Fluoranthene 

Fluorene 

Indeno(1,2,3-cd)Pyrene 

2-Methylnaphthalene 

Naphthalene 

3-Nitroaniline 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

Units: mg/Kg mg/Kg 

0.2 J 

0.07 J' 

UJ 

UJ 

0.1 J 

0.05 J 

0.1 J 

0.3 J 

0.09 J 

O.IJ 

0.06 J 

O.I.J 

mg/Kg 

0.06 J 

0.08 J 

•O.IJ 

0.03 J 

0.08 J 

O.IJ, 

O.IJ 

0.45 

UJ 

UJ 

0 . 2 J 

0.0.4 J 

mg/Kg 

0.1 J 

0.1 J 

0.07 J 

0.09 J 

O.IJ 

0.03 J 

0.09 J 

O.IJ 

O.IJ 

0.52 

0.2 J 

0.05 J 

O.IJ 

O.IJ 
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ORGANIC WET/DRY CONVERSION 

Sample Number: 

ANALYTES (continued) 

98040320 

WET DRY 

SAMPLE SAMPLE 

98040321 

WET DRY 

SAMPLE SAMPLE 

98040325 

WET DRY 

SAMPLE SAMPLE 

98040326 

WET DRY 

SAMPLE SAMPLE 

NQL Factor: 1 

Volatile Organics by Purge and Trap GC/MS Units: ug/Kg 

Acetone -7.6 

. 2-Butanone 

Sec-Butylbenzene 

Carbon•Disulfide 

1, 2-Dibromo-3-Chloropropane 
r • ^ 

Ethyl Benzene 

Isopropylbenzene 

P-Isopropyltoluene 

Methylene Chloride 2 B " 

N-Propylbenzene 

__lj_2_j_4^Trimeth^lbenzene____^_^^^^___^_^___^^_^^^ 

ug/Kg 

3 B 

1 : 

ug/Kg ug/Kg 

1 B 1 B 

-ug/Kg ug/Kg 

1 B 2 B 

ug/Kg 

1 B 

ug/Kg 

. 1 B 

S^ple Number: 

ANALYTES 

WET 

SAMPLE 

98040327 

DRY 

SAMPLE 

98040328 

WET " DRY 

SAMPLE SAMPLE 

98040329 

WET DRY 

SAMPLE SAMPLE 

98040330 

WET DRY 

SAMPLE SAMPLE 

Percent Dry Weight 

Percent Dry Weight (105C) 

% 
88.5 

% 
54.4 

% 
73.5 

% 
74.6 

NQL Factor: ' 1 

Volatile Organics by Purge and Trap GC/MS Units: ug/Kg 

Acetone 

, 2-Butanone 

Sec-Butylbenzene 

Carbon Disulfide 

1,2-Dibromo-3-Chloropropane" 

Ethyl Benzene 

Isopropylbenzene 

P-Isopropyltoluene 

Methylene Chloride 2 B 

ug/Kg 

2 B 

ug/Kg ug/Kg 

1 B 2 B 

ug/Kg ug/Kg 

2 B 3 B 

. 1 

ug/Kg ug/Kg 

2 B 3 B 
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ORGANIC WET/DRY CONVERSION ! 

Sample Number; 98040327 98040328 98040329 98040330 

WET DRY WET • DRY WET DRY WET DRY 

ANALYTES (continued) SAMPLE . SAMPLE - SAMPLE . SAMPLE SAMPLE SAMPLE SAMPLE SAMPLE 

NQL Factor: 1 . 1 1 1 • . 
Volatile Organics by Purge and Trap GC/MS Units: ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg 

1,2,4-Trimethylbenzene 

• . 
Sample Number: 98040331 98040332 98040333 98040337 

WET DRY WET DRY WET DRY' WET DRY 

ANALYTES SAMPLE SAMPLE SAMPLE SAMPLE SAMPLE' SAMPLE SAMPLE SAMPLE 

Percent Dry Weight % % %. % 
Percent Dry Weight (105C) 74.0 73.3 75.7 24.3 

NQL Factor: 1 1 1 1 

Volatile Organics by Purge and Trap GC/MS Units: ug/Kg . ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg 

Acetone 24 . 4 32.2 57.6 .237.0 

2-Butanone 
J 

5.7 7.5 14.9 61.3 

Sec-Butylbenzene 4. J 16 J 

Carbon Disulfide 2 J 8 J 

1,2-Dibromo-3-Chloropropane UJ UJ 

Ethyl Benzene 5.9 24.3 

Isopropylbenzene - 4 J 16 J 

P-Isopropyltoluene 3 J 4 J 

Methylene Chloride 2 B 3 B . 2 B 3 B • 2 B 3 B 2 B 8 B 

N-Propylbenzene 5.5 22.6 

1, 2, 4-Trimethylbenzene 5.4- •' 22.2 

The wet/dry weight conversion table is presented for the convenience of the data user. The attached analyst narratives state 

whether a test was determined on a wet or dry weight basis. Any difference in significant figures between the two columns is -

an artifact of the reporting function and does not imply that the calculated value, has greater precision than the measured value. 



Office of Analytical Services and Quality Assurance 
Extractable Organics Analysis 

Nominal Quantitation Limits (NQL) 

Units: Solids = mg/kg(wet) NPTC = Non-Priority Pollutant Target Compound 

Actual Quantitation Limit = (NQL Factor) X NQL 

5^^ 

CAS 

62-75-9 

108-95-2 

62-53-3 

111-44-4 

95-57-8 

541-73-1 

106-46-7. 

100-51-6 

95-50-1 

95-48-7 

108-60-1 

106-44-5 

621-64-7 

67-72-1 

98-95-3 

78-59-1 

88-75-5 

105-67-9 

65-85-0 

111-91-1 

120-83-2 

120-82-1 

91-20-3 

106-47-8 

87-68-3 

59-50-7 

91-57-6 

77-47-4 

3-06-2 

95-95-4 

91-58-7 

88-74-4 

131-11-3 

208-96-8 

ANALYTE 

N-Nitrosodimethylamine-

Phenol 

Aniline NPTC 

bis(2-Chloroethyl)Ether 

2-Chlorophenol 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Benzyl Alcohol NPTC 

1,2-Dichlorobenzene 

2-Methylphenol NPTC 

bis(2-chloroisopropyl)Ether 

4-Methylphenol 

N-Nitroso-di-n-Propylamime 

Hexachloroethane 

Nitrobenzene 

Isophorone 

2-Nitrophenol 

2, 4-Diniethylphenol 
Benzoic Acid 

bis(2-Chloroethoxy)Methane 

2,4-Dichlorophenol 

1,2,4-Trichlorobenzene 

Naphthalene 

4-Chloroaniline 

Hexachlorobutadiene 

4-Chloro-3-Methylphenol 

2-Methylnaphthalene 

Hexachlorocyclopentadiene 

2,4,6-Trichlorophenol 

2,4,5-Trichlorophenol 

2-Chloronaphthalene 

2-Nitroaniline 

Dimethylphthalate 

Acenaghth^len^ 

NPTC 

NPTC 

NPTC 

NPTC 

NPTC 

NPTC 

HQIi'i 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

1. 67 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

1. 67 

0.33 

1.67 

0.33 

0.33 

CAS 

99-09-2 

83-32-9 

51-28-5 

100-02-7 

132-64-9 

606-20-2 

121-14-2 

84-66-2 

7005-72-3 

86-73-7 

100-01-6 

86-30-6 

534-52-1 

101-55-3 

118-74-1 

87-86-5 

85-r01-8 

120-12-7 

86-74-8 

'84-74-2 

206-44-0. 

92-87-5 

129-00-0 

85-68-7 

91-94-1 

56-55-3 

117-81-7 

218-01-9 

117-84-0 

205-99-2 

207-08-9 

50-32-8 

193-39-5 

53-70-3 

191-24-2 

ANALYTE . . 

3-Nitroaniline' NPTC 

Acenaphthene 

2, 4-Dinitrophenpl 

4-Nitrophenol 

Dibenzofuran NPTC 

2,6-Dinitrotoluene 

2,6-Dinitrptpluene 

Diethylphthalate 

4-Chlorpphenylphenylether 

Fluprene 

4-Nitroaniline NPTC 

N-Nitrosodiphenylamine(1) 

4,6-Dinitro-2-Methylphenol 

4-Bromophenylphenylether 

Hexachlorobenzene 

Pentachlorpphenpl 

Phenanthrene 

Anthracene 

Carbazole 

Di-n-Butylphthalate 

Fluoranthene 

Benzidine 

Pyrene 

Butylbenzylphthalate 

3,3' -Dichlorobenzidine 

Benzo(a)Anthracene 

bis (2-E.thylhexyl) Phthalate 

Chrysene 

Di-n-Octylphthalate 

Benzo(b)Flupranthene 

Benzo(k)Fluoranthene 

Benzo(a)Pyrene 

Indeno(1,2,3-cd)Pyrene 

Dibenzo(a,h)Anthracene 

^Benzo_j2iiiiii.P££ii£h®_ 

NPTC 

NQL 

1.67 

0.33 

1. 67' 

1.67 

0.33 

0.33 

0.33 

0.'33 

0.33 

0.33 

1. 67 

0.'33 

1.67 

0.33 

0.33 

1. 67 

0.33 

0.33 

0.33 

0.33 

0.33 

1.67 

0.33 

0.33 

0'. 67 

.0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

(I) N-nitrosodiphenyiamine decomposes in the gas chromatographic inlet and cannot be separated from diphenylamine. 

The "Nominal Quantitation Limit" factor is an overall correction factor applied to the method's NQLs for analytical adjustments made 
during the analysis (i.e., for extractions of more or less than the ideal 30 grams for soil samples, for sample extracts not 
concentrated to 1.00 ml due to excessive foaming/darkness of the extract, and for sample extract dilutions prior to analyses). 

For example, the typical NQL factor for an OASQA soil sample is 1.5. Therefore, the estimated Actual Quantitation Limit for phenol would 
be 0.50 mg/Kg (i.e., 1.5 X .33 mg/Kg). 

Rev. October 16, 1996 



Office of Analytical Services and Quality Assurance 
Extractable Organics Analysis 

Nominal Quantitation Limits G^QL) . 

Units: Water = ug/L NPTC = Non-Priority Pollutant Target Compound 

Actual Quantitation Limit = (NQL Factor) X NQL 

ll. cSs^: ANAIYTE si-NQE:' ••'CAS "ANALYTE liNQii: 

62-75-9 N-Nitrosodimethylamine 10 99-09-2 3-Nitroaniline NPTC 50 

108-95-2 Phenol 10 83-32-9 Acenaphthene 10 

62-53-3 Aniline NPTC • 10 51-28-5 2,4-Dinitrophenol 50 

111-44-4 bis(2-Chloroethvl)Ether- 10 100-02-7 4-Nitrophenol 50 

•95-57-8 2-Chlorophenol 10 132-64-9 Dibenzdfuran NPTC 10 

541-73-1 1,3-Dichlorobenzene 10 606-20-2 2,6-Dinitrotoluene 10 

106-46-7 1,4-Dichlorobenzene . 10 121-14-2 2,6-Dinitrotoluene 10 

100-51-6 Benzvl Alcohol NPTC 10, 84-66-2 Diethylphthalate ' 10 

95-50-1 1,2-Dichlorobenzene 10 7005-72-3 4-Chlorophenylphenylether 10 

95-48-7 2-Methvlphenol NPTC 10 86-73-7 Fluorene • • 10 

108-60-1 bis(2-chloroisopropyl)Ether 10 100-01-6 4-Nitroaniline NPTC 50 

106-44-5 4-Methylphenol NPTC , 10 86-30-6 N-Nitrosodiphenylamine(1) 10 

621-64-7 N-Nitroso-di-n-Propylamime 10 534-52-1 4,6-Dinitro-2-Methylphenol 50 . 

' 67-72-1 Hexachloroethane 10 101-55-3 4-Bromophenylphenylether 10 

98-95-3 Nitrobenzene 10 118-74-1' Hexachlorobenzene 10 

78-59-1' Isophorone 10 87-86-5 Pentachlorophenol 50 

88-75-5 2-Nitrophenol 10 85-01-8 Phenanthrene 10 

105-67-9 2,4-Dimethylphenol • 10 120-12-7 Anthracene 10 

65-85-0 Benzoic Acid ^ NPTC 50 86-74-8 Carbazole NPTC 10 

111-91-1 bis(2-Chloroethoxy)Methane 10 84-74-2 Di-n-Butylphthalate 10 

•120-83-2 2,4-Dichlorophenol 10 206-44-0 Fluoranthene 10 

120-82-1 1,2,4-Trichlorobenzene. 10 92-87-5 Benzidine 50 

91-20-3 Naphthalene 10 " 129-00-0 Pyrene 10 

106-47-8" 4-Chloroaniline NPTC 10 85-68-7 Butylbenzylphthalate 10 

87-68-3 Hexachlorobutadiene 10 91-94-1 3, 3'-Dichlorobenzidine 20 

59-50-7 4-Chloro-3-Methylphenol 10 56-55-3 Benzo(a)Anthracene 10 

91-57-6 2-Methylnaphthalene NPTC 10 117-81-7 bis(2-Fthylhexyl)Phthalate 10 

77-47-4 Hexachlorocyclopentadiene 10 218-01-9 Chrysene 10 

88-06-2 2,4,6-Trichlorophenol 10 117-84-0 Di-n-Octylphthalate 10 

95-95-4 2,4,5-Trichlorophenol NPTC 50 205-99-2 Benzo(b)Fluoranthene 10 

91-58-7 2-Chloronaphthalene 10 207-08-9 Benzo(k)Fluoranthene 10 

88-74-4 2-Nitroaniline NPTC 50 50-32-8 Benzo(a)Pyrene 10 

131-11-3 Dimethylphthalate 10 193-39-5 Indeno(1,2,3-cd)Pyrene 10 

208-96-8 Acenaphthylene 10 53-70-3- . Dibenzo(a,h)Anthracene 10 

191-24-2 Benzo (g,h,i)Perylene 10 

(1) N-nitrosodiphenylamine decomposes in the gas chromatographic inlet and cannot be separated from diphenylamine. 

The "Nominal Quantitation Limit" factor is an overall correction factor applied to the method's NQLs for analytical adjustments made 
during the analysis (i.e., for extractions of more or less than the ideal 1000 ml for aqueous samples, for sample extracts hot 
concentrated to 1.00 ml due to excessive foaming/darkness of the extract, and for sample extract dilutions prior to analyses). 

Rev. October 16, 1996 



Office of Analytical Services and Quality Assurance 
, Pesticide and PCB Analysis 

Nominal Quantitation Limits (NQL) 

Units: Solids = mg/kg NPTC = Non-Priority Pollutant Target Compound 

Actual Quantitation Limit = (NQL Factor) X NQL 

CAS ; iih;:;;: Pesticide IreiidB:: PP NQL , CAS- PCB .•iP-AP:NQLii 

319-84-6 Alpha-BHC 0.002 12674-11-2 Aroclor-1016 0.033 
319-85-7 Beta-BHC 0.002 1104-28-2 Aroclor-1221 0.033 
319-86-8 Delta-BHC 0.002 11141-16-5 Aroclor-1232 \ 0.033 

58-89-8 Gamma-BHC 0.002 53469-21-9 Aroclor-1242 0.033 

' 76-44-8 Heptachlor 0.002 12672-29-6 Aroclor-1248 0.033 

309-00-2 Aldrin 0.002 11097-69-1 Aroclor-1254 0.033 

1024-57-3 Heptachlor Epoxide 0.002 11096-82-5 Aroclor-1260 • 0.033 

959-98-8 Endosulfan I 0.002 

60-57-1 Dieldrin 0.003 

72-55-9 4,4'-DDE 0.003 

72-20-8 Endrin 0.003 

33213-65-9 Endosulfan II 0.003 

72-54-8 4,4'-DDD 0.003. 

. 1031-07-8 Endosulfan Sulfate 0.003 

50-29-3 4,4'-DDT . 0.003 

7421-93-4 Endrin Aldehyde 0.003 

53494-70-5 Endrin Ketone NPTC 0.003 

72-43-5 Methoxychlor, NPTC 0.017 

5103-71-9 Alpha-Chlordane 0.002 

5103-74-2 Gamma-Chiordane 0.002 

' 57-74-9 Chlordane . • 0.033 

8001-35-2 Toxaphene 0.167 

The "Nominal Quantitation Limit" listed for each target compound is based on the Superfund CLP Protocol. The Actual Quantitation 
Limits are related to the NQLs by the NQL Factor. This NQL factor reflects procedural steps, e.g., extract dilution, which influence 
quantitation limits. 

Rev. October 16, 1996 



Office of Analytical Services and Quality Assurance 
Pesticide and PCB Analysis 

Nominal Quantitation Limits CNQL) 

Units; Water = ug/L NPTC = Non-Priority Pollutant Target Compound 

Actual Quantitation Limit = (NQL Factor) X NQL 

CAS Pesticide 

319-84-6 Alpha-BHC 0.05 

319-85-7 Beta-BHC 0.05 

319-86-8 Delta-BHC 0.05 

58-89-8 Gamina-BHC 0.05 

76-44-8 Heptachlor 0.05 

309-00-2 Aldrin 0.05 

1024-57-3 Heptachlor Epoxide 0.05 

959-98-8 Endosulfan I 0.05 

60-57-1 Dieldrin 0.10 

72-55-9 4,4'-DDE 0.10 

72-20-8 Endrin 0.10 

33213-65-9 Endosulfan II 0.10 

72-54-8 4,4'-DDD 0.10 

1031-07-8 Endosulfan Sulfate 0.10 

50-29-3 4,4'-DDT 0.10 

7421-93-4 Endrin Aldehyde 0.10 

53494-70-5 Endrin Ketone NPTC 0.10 

72-43-5 Methoxychlor NPTC 0.50 

5103-71-9 Alpha-Chlordane 0.05 

5103-74-2 Gamma-Chlordane 0.05 

57-74-9 Chlordane 1.0 

8001-35-2 Toxaphene 5.0 

111:'diSit •.•••• • PCB ...NQL'Si 
12674-11-2 Aroclor-1016 1.0 

1104-28-2 Aroclor-1221 1.0 

11141-16-5 Aroclor-1232 1.0 

53469-21-9 Aroclor-1242 1.0 

12672-29-6 Aroclor-1248 1.0 

11097-69-1 Aroclor-1254 1.0 

11096-82-5 Aroclor-1260 1.0 

The "Nominal Quantitation Limit" listed for each target compound is based on the Superfund CLP Protocol. The Actual Quantitation 
Limits are related to the NQLs by the NQL Factor. This NQL factor reflects procedural steps, e.g., extract dilution, which influence 
quantitation limits. 

Rev. October 16, 1996 



Office of Analytical Services and Quality Assurance 
Volatile Organics Analysis 

Nominal Quantitation Limits (NQL) 

Units: Solids = ug/kg(wet) NPTC = Non-Priority Pollutant Target Compound 

Actual Quantitation Limit = (NQL Factor) X NQL 

CAS ANALYTE . NQL • CAS ANALYTE irfilNQLi.;.: 

75-71-8 Diehlorodi fluoromethane 5 142-28-9 1,3-Dichloropropane NPTC 5 

74-87-3 Chloromethane 5 591-78-6 2-Hexanone NPTC 5 

75-01-4 Vinyl Chloride 5 124-48-1 Dibromochloromethane 5 

.74-83-9 Bromomethane 5 106-93-4 1,2-Dibromoethane(EDB) NPTC 5 

75-00-3 Chloroethane 5 108-90-7 Chlorobenzene • 5 
75-69-4 Trichlorofluoromethane 5 630-20-6 1,1,1,2-Tetrachloroethane NPTC 5 

75-35-4 1,l-Dichloroethylene 5 100-41-4 Ethylbenzene 5 

75-15-0 Carbon Disulfide NPTC 5 108-38-3 m-Xylene (m & p isomers NPTC 5 

67-64-1 Acetone NPTC 5 106-42-3 p-Xylene toqether) NPTC 5 

75-09-2 Methylene Chloride 5 95-47-6 o-Xylene NPTC 10 

156-60-5 trans-1, 2-Dichloroethene 5 100-42-5 Styrene NPTC 10 

75-34-3 1, 1-Dichloroethane 5 75-25-2 Bromoform 5 

108-05-4 Vinyl Acetate NPTC 5 98-82-8 Isopropylbenzene NPTC 5 

590-20-7 2, 2-Dichloropropane 5 108-86-1 Bromobenzene NPTC 5 

156-59-4 cis-1, 2-Dichloroethene NPTC 5 79-34-5 1,1,2,2-Tetrachloroethane 5 

78-93-3 2-Butanone NPTC 5 96-18-4 1,2,3-Trichloropropane NPTC 5 

74-97-5 Bromochloromethane NPTC 5 103-65-1 n-Propylbenzene NPTC 5 

65-66-3 Chloroform 5 95-49-8 2-Chlorotoluene NPTC 5 

71-55-6 1,1,1-Trichloroethane 5 106-43-4 4-Chlorotoluene NPTC 5 

56-23-5 Carbon Tetrachloride 5 108-67-8 1,3,5-Trimethylbenzene NPTC 5 

563-58-6 1,1-Dichloropropene 5 98-06-6 tert-Butylbenzene NPTC 5 

71-43-2 Benzene 5 93-63-6 1,2,4-Trimethylbenzene NPTC 5 

107-06-2 1, 2-Dichloroethane 5 135-98-8 see-Butylbenzene NPTC 5 

79-01-6 Trichloroethylene 5 541-73-1 1,3-Dichlorobenzene 5 

78-87-5 1, 2-Dichloropropane 5 106-46-7 1,4-Dichlorobenzene 5 

74-95-3 Dibromomethane NPTC 5 99-87-6 p-Isopropyltoluene NPTC 5 

75-27-4 Bromodichloromethane 5 95-50-1 1,2-Dichlorobenzene 5 

110-75-8 2-Chloroethylvinyl ether 5 104-51-8 n-Butylbenzene NPTC 5 

10061-01-6 trans-1,3-Dichloropropene NPTC 5 96-12-8 1,2-Dibromo-3-chloropropane 5 

108-10-1 4-Methyl-2-pentanone 5 120-82-1 1,2,4-Trichlorobenzene 5 

108-83-3 Toluene 5 91-20-3 Naphthalene 5 

10061-01-5 cis-1, 3-Dichloropropene 5 87-68-3 Hexachlorobutadiene 5 

79-00-5 1,1, 2-Trichloroethane 5 87-61-6 1,2,3-Trichlorobenzene NPTC 5 

127-18-4 Tetrachloroethylene 5 

The "Nominal Quantitation Limit" factor is an overall correction factor applied to the method's NQLs for analytical adjustments made 
during the analysis (i.e., for analyses of more or less than the ideal 5 grams for soil samples, for sample dilutions prior to 
analysis). 

For example, if the NQL factor for an OASQA soil sample is 2, the estimated Actual Quantitation Limit for vinyl chloride would be 10 ug/kg 
(i.e., 2x5 ug/kg). 

Rev. October 16, 1996 



Office of Analytical Services and Quality Assurance 
Volatile Organics Analysis 

Nominal Quantitation Limits G^QL) 

Units: Water = ug/L NPTC = Non-Priority Pollutant Target Compound 

Actual Quantitation Limit = (NQL Factor) X NQL 

CAS ANALYTE NQL • rf/cAs;. ANALYTE •••SQLSI 
75-71-8 Dichlorodifluoromethane 5 142-28-9 1,3-Dichloropropane NPTC 5 

74-87-3 Chloromethane 5 591-78-6 2-Hexanone NPTC 5 

75-01-4 Vinyl Chloride 5 124-48-1 Dibromochloromethane 5 

74-83-9 Bromomethane 5 106-93-4 1,2-Dibromoethane(EDB) NPTC 5 

75-00-3 Chloroethane 5 108-90-7 Chlorobenzene 5 

75-69-4 Trichlorofluoromethane 5 630-20-6 1,1,1,2-Tetrachloroethane NPTC 5 

75-35-4 1,1-Dichloroethylene 5 100-41-4 Ethylbenzene 5 

75-15-0 Carbon Disulfide NPTC 5 108-38-3 m-Xylene (m & p isomers NPTC 5 

67-64-1 Acetone NPTC 5 106-42-3 p-Xylene toqether) NPTC 5 

75-09-2 Methylene Chloride 5 95-47-6 o-Xylene NPTC 10 

156-60-5 trans-1,2-Dichloroethene 5 100-42-5 Styrene NPTC 10 

75-34-3 1,1-Dichloroethane 5 75-25-2 Bromoform 5 

108-05-4 Vinyl Acetate NPTC 5 98-82-8 Isopropylbenzene NPTC 5 

590-20-7 2,2-Dichloropropane 5 108-86-1 Bromobenzene NPTC 5 

156-59-4 cis-1, 2-Dichloroethene NPTC 5 79-34-5 1,1,2,2-Tetrachloroethane 5 

78-93-3 2-Butanone NPTC 5 96-18-4 1,2,3-Trichloropropane NPTC 5 

74-97-5 Bromochloromethane NPTC 5 103-65-1 n-Propylbenzene NPTC 5 

65-66-3 Chloroform 5 95-49-8 2-Chlorotoluene NPTC 5 

71-55-6 1,1,1-Trichloroethane 5 106-43-4 4-Chiorotoluene NPTC 5 

56-23-5 • Carbon Tetrachloride 5 108-67-8 1, 3, 5-Trimethylbenzene NPTC 5 

563-58-6 1,1-Dichloropropene 5 98-06-6 tert-Butylbenzene NPTC 5 

71-43-2 Benzene 5 93-63-6 1,2,4-Trimethylbenzene NPTC 5 

107-06-2 1,2-Dichloroethane 5 135-98-8 sec-Butylbenzene NPTC 5 

79-01-6 Trichloroethylene 5 541-73-1 1,3-Dichlorobenzene 5 

78-87-5 1,2-Dichloropropane 5 106-46-7 1,4-Dichlorobenzene 5 

74-95-3 Dibromomethane NPTC 5 99-87-6 p-Isopropyltoluene NPTC 5 

75-27-4 Bromodichloromethane 5 95-50-1 1,2-Dichlorobenzene 5 

110-75-8 2-Chloroethylvinyl ether 5 104-51-8 n-Butylbenzene NPTC 5 

10061-01-6 trans-1, 3-Dichloropropene NPTC 5 96-12-8 1,2-Dibromo-3-chloropropane 5 

108-10-1 4-Methyl-2-pentanone 5 120-82-1 1,2,4-Trichlorobenzene 5 

108-83-3 Toluene 5 91-20-3 Naphthalene 5 

10061-01-5 cis-1, 3-Dichloropropene 5 87-68-3 Hexachlorobutadiene 5 

79-00-5 1,1, 2-Trichloroethane 5 87-61-6 1,2,3-Trichlorobenzene NPTC 5 

127-18-4 Tetrachloroethylene 5 

The "Nominal Quantitation Limit" factor is an overall eorrection factor applied to the method's NQLs for analytical adjustments made 
during the analysis (i.e., for analyses of less than the ideal 5 mis for aqueous samples, and for sample dilutions prior to 
analysis). 

For example, if the NQL factor for an OASQA water sample is 2, the estimated Actual Quantitation Limit for vinyl chloride would be 10 ug/L 
(i.e., 2x5 ug/L). 

Rev. October 16, 1996 
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Volatile Organic Analysis by GC/MS 

Analyst: 

Frederick Petraitis 
LMES Chemist 

Method: 

Ten aqueous and fifteen soil samples from the RADFORD ARMY AMMUNITION PLANT 
(REQ98118) site were analyzed for the presence of volatile organic compounds amenable to 
purge and trap and identifiable by mass spectrometry. The samples were collected on March 29, 
30, 31 and April 1, 1998. These samples were analyzed on April 8, 9 and 10, 1998 using a 
consolidated method derived from EPA methods SDWA 524.2, NPDES 624, RCRA 8260 and 
the Superftmd CLP Statement of Work. 

Only detected results are reported. The nominal quantitation limit (NQL) for each compound is 
as listed in the attached table(s). Soil samples 980403-33 and 980403-37 were analyzed one day 
outside of the contractual holding time. The results for soil samples were reported on a WET 
weight basis. 

Tentatively Identified Compounds 

Site: Radford Army Ammunition Plant 
Program: Superftmd Federal Facilities 

Sample No. CAS# 
980403-16 

Sample No. CAS# 
980403-17 

Sample No. CAS# 
980403-18 

L CAS# 
980403-19 

COMPOUND NAME 
None Detected 

COMPOUND NAME 
None Detected 

COMPOUND NAME 
None Detected 

COMPOUND NAME 
None Detected 

R.T. 

R.T. 

R.T. 

RX 

CONC (ug/Kg) 

CONC fug/Kg^ 

CONC (ug/Kg) 

CONC (ug/L) 

Sample No. CAS# 
980403-20 ******* 

COMPOUND NAME 
Unknown m/z=44 

R.T. CONC rug/Kg^ 
30.84 5 T 
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Sample No. CAS# 
980403-21 

980403-22 ******* 

980403-26 

980403-30 

980403-23 

Sample No. CAS# 
980403-24 

Sample No. CAS# 
980403-25 

Sample No. CAS# 

Sample No. CAS# 
980403-27 ******* 

Sample No. CAS# 
980403-28 

Sample No. CAS# 
980403-29 

CAS# 

Sample No. CAS# 
980403-31 

980403-32 ******* 

Sample No. CAS# 
980403-33 ******* 

Sample No. CAS# 
980403-34 

COMPOUND NAME 
None Detected 

COMPOUND NAME 
Unknown m/z=75 

COMPOUND NAME 
None Detected 

COMPOUND NAME 
None Detected 

COMPOUND NAME 
None Detected 

COMPOUND NAME 
None Detected 

COMPOUND NAME 
Unknown m/z=73 

COMPOUND NAME 
None Detected 

COMPOUND NAME 
None Detected 

COMPOUND NAME 
None Detected 

COMPOUND NAME 
None Detected 

COMPOUND NAME 
Unknown Alkane m/z=57 
Unknown Alkane m/z=57 

COMPOUND NAME 
Unknown m/z=68 

COMPOUND NAME 
None Detected 

R.T. 

Ri 
13.58 

R.T. 

RX 

R.T. 

R.T. 

R.T. 

R.T. 

R.T. 

R.T. 

CONC (ug/Kg) 

CONC tug/L^ 
7T 

CONC (ug/L) 

CONC tug/L^ 

CONC (ug/Kg) 

CONC rug/Kg^ 

RX CONC rug/Kg3 
30.85 7T 

CONC rug/Kg3 

CONC tug/Kg^ 

CONC (ug/Kg) 

CONC tug/Kg-l 

RX CONC rug/Kg^ 
34.32 16 T 
36.48 22 T 

RX CONC (ug/Kg) 
30.32 22 T 

RX CONC (ug/L) 



Sample No. CAS# 
980403-35 

Sample No. CAS# 
980403-36 

980403-37 
CAS# 
624920 

******* 

CAS# 
980403-38 

Sample No. CAS# 
980403-39 ' ******* 

Sample No. CAS# 
980403-40 

COMPOUND NAME 
None Detected 

COMPOUND NAME 
None Detected 

COMPOUND NAME 
Disulfide, dimethyl 
Unknown m/z^55 
Unknown m/z=57 

COMPOUND NAME 
None Detected 

COMPOUND NAME 
Unknown Alcohol m/z=45 

COMPOUND NAME 
None Detected 

Section; Organics 
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RX CONC (ug/L) 

EX CONC fug/L) 

R.T. 

EX 
11.71 

R.T. 

EX CONC fug/Kg^ 
21.61 6T 
27.09 11 T 
35.93 5 T 

CONC rug/L) 

CONC (ug/L^ 
lOT 

CONC tug/IA 
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Pesticide/PCB Analysis By Gas Chromatography 

Analyst: 

Timothy M. Casey 
LMES Chemist 

Method: 

Thirty-eight mixed matrix samples from RADFORD ARMY AMMUNITION PLANT 
(REQ98118) were analyzed for polychlorinated biphenyls and/or pesticides by capillary column 
gas chromatography. All extractions and analyses were performed according to SOP R3-
QA207.0. This SOP is a consolidated method derived from EPA methods SDWA 508, NPDES 
608, RCRA 8081 & 8082, and the Superfund CLP Statement of Work. The samples were 
collected March 30 and 31; April I and 2, 1998; extracted April 2, 6, 8, 9, and 10, 1998; and 
analyzed April 7, 8, 14, 29, 30; May 1, 2, 3, 4, 7, 8, 9, 10, and 11, 1998. All soil results are 
reported on a WET WEIGHT basis. 

Quality Control: 

Five of the seventy-six surrogate recoveries were outside the acceptance limit criteria (60-150% 
recovery). These recoveries have been flagged with an "A". All of the thirty-six matrix spike 
recoveries and all of the eighteen matrix spike relative percent difference (RPD) values were 
within the acceptance limits. 

Continuing calibration criteria were monitored for target pesticides. Due to sample matrix 
effects, several calibration check standards did not meet acceptance criteria for select 
compounds. Where possible, quantitation was performed using a secondary column for these 
compoimds. In cases where target sample analyses were not bracketed by a valid calibration 
curve or a valid check standard on both columns, results are regarded as estimated and have been 
qualified with a "J". 

Due to the complex nature of the sample matrix, non-target interference peaks may be eluting 
within pesticide retention time windows. Target analyte results with relative percent difference 
greater than 25% between the two analytical columns may be considered suspect and have been 
flagged with an "R". 

Due to the presence of polychlorinated biphenyls (PCBs) in several samples, PCB congener 
peaks may be eluting wdthin pesticide retention time windows. Pesticide results attributed to PCB 
interference have been flagged with an "I". 

The presence of Aroclor 1254 was detected at very low levels in samples 980401-31 and 980403-
10. In order to minimize the effects of calibration curve bias near the detection limit. 
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quantitation was performed using a single point calibration utilizing the low level calibration 
standard for this Aroclor. 

The presence of Aroclor 1254 was detected at elevated concentrations in samples 980403-02, 
980403-07, and 980403-15. The presence of polychlorinated biphenyls in these samples was 
verified using gas chromatography/mass spectrometry Tentatively Identified Compound (TIC) 
results. 

'5% 

Aqueous samples 980401-29, 980401-33, 98001-35, 980401-36, 980402-14, 980403-22, and 
980403-23 were prepared using less than the optimal 1.0 liter extraction volume due to receipt of 
insufficient sample volume. The nominal quantitation limit factors have been adjusted 
accordingly. 

The nominal quantitation limit factors for these samples are listed below. 

Sample Nominal Ouantitation Limit Factor 

980401-26 1.00 All Compounds 

980401-27 1.00 PCBs 
5.00 Pesticides 

980401-28 1.00 PCBs 
5.00 Pesticides 

980401-29 1.18 All Compounds 

980401-30 1.00 PCBs 
20.0 Pesticides 

980401-31 1.00 PCBs 
20.0 Pesticides 

980401-32 1.00 PCBs 
20.0 Pesticides 

980401-33 1.23 All Compounds 

•980401-34 1.00 All Compounds 

980401-35 1.25 All Compounds 

980401-36 1.25 All Compounds 

980402-08 1.00 PCBs 
2.00 Pesticides 

980402-09 1.00 PCBs 
5.00 Pesticides 
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Sample Nominal Ouantitation Limit Factor 

980402-10 1.00 PCBs 
5.00 Pesticides 

980402-11 1.00 PCBs 
5.00 Pesticides 

980402-14 1.56 All Compounds 

980403-01 1.00 PCBs 
10.0 Pesticides 

980403-02 20.0 All Compounds 

980403-03 1.00 PCBs 
5.00 Pesticides 

980403-04 5.00 PCBs 
50.0 Pesticides 

980403-05 2.00 PCBs 
10.0 Pesticides 

980403-06 1.00 PCBs 
5.00 Pesticides 

980403-07 50.0 All Compounds 

980403-08 1.00 PCBs 
5.00 Pesticides 

980403-09 2.00 PCBs 
10.0 Pesticides 

980403-10 2.00 PCBs 
10.0 Pesticides 

980403-11 5.00 PCBs 
50.0 Pesticides 

980403-12 2.00 PCBs 
5.00 Pesticides 
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Sample Nominal Ouantitation Limit Factor 

980403-13 1.00 PCBs 
5.00 Pesticides 

980403-14 1.00 PCBs 
5.00 Pesticides 

980403-15 50.0 All Compounds 

980403-16 1.00 PCBs 
5.00 Pesticides 

980403-17 1.00 PCBs 
5.00 Pesticides 

980403-18 1.00 PCBs 
5.00 Pesticides 

980403-20 2.00 PCBs 
20.0 Pesticides 

980403-21 2.00 PCBs 
5.00 Pesticides 

980403-22 1.52 All Compounds 

980403-23 1.69 All Compounds 
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Semi-volatile Analysis by GC/MS 

Analyst: 

Hoang Nguyen 
LMES Chemist 

Method: 

Eight aqueous and thirty soil samples from RADFORD ARMY AMMUNITION PLANT 
(REQ98118) were analyzed for the presence of semi-volatile organic compounds amenable to 
continuous liquid/liquid and soxhlet extraction and identifiable by mass spectrometry. The samples 
were collected March 30, 31, April 01 and 02, 1998 and extracted April 02, 06, 08, 09, 10, 22 and 
May 07, 1998. These samples were analyzed April 09, 15, 21, 28, 30, May 07, 08 and 11, 1998 by 
a consolidated method derived from EPA methods SDWA 525.2, NPDES 625, RCRA 8270 and the 
Superfund CLP Statement of Work. 

Samples 980401-27 and 980403-09 were reextracted 13 and 25 days outside the technical holding 
time, respectively, due to low recovery of surrogate spike compounds in the original extract. Sample 
results were reported from the reprepared samples and should be regarded as estimated only. 

Only detected results are reported. The results for soil samples are reported on a WET weight basis. 
There were several samples that required further dilution due to high compound concentrations and 
shifting retention times. The results obtained from these diluted analyses were qualified "C". The 
NQL factor for all samples is equal to 1 except for those with insufficient sample volumes provided 
and those which required dilutions. The samples affected are listed below. 

Sample 
Extracted 
Volume NOL Factor Compounds 

980401-29 840mL 1.19 all 

980401-33 770mL 1.30 all 

980401-34MS 700mL 1.43 all 

980401-34MSD 750mL 1.33 all 

980401-35 790mL 1.27 all 

980401-36 750mL 1.33 all 
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Sample Dilution NQL Factor Compounds 

980403-04 5X 5 all except pentachlorophenol 
SOX 50 pentachlorophenol 

980403-11 20X 20 all except pentachlorophenol 
200X 200 pentachlorophenol 

980403-14 5X 5 fluoranthene, pyrene, chrysene, 
benzo [b]fluoranthene, benzo [kjfluoranthene, 
benzo[a]pyrene, indeno[l,2,3-cd]pyrene and 
benzo[g,h,i]perylene 

Tentatively identified compounds (TICs) have been corrected for any blank contamination. It should 
be noted that PCBs and dioxins were tentatively identified in some of the samples. Further studies 
or investigations are recommended for confirmation. The TICs are reported below. 

TENTATIVET.Y TDRNTTFIED COMPOUNDS 

Site: Radford Army Ammunition Plant 
Program: Superfund F/F 

UNITS: mg/Kg 
SAMPLE NO. CAS# TIC NAME RT CONC. 
980401-26 +**+*+ Unknown m/z = 43 05.63 0.3 T 

****** Unknown m/z = 43 08.77 0.2 T 
****** Unknown m/z = 43 09.25 0.3 T 
****** Unknown m/z = 329 23.67 0.5 T 
****** Unknown m/z = 302 31.96 0.1 T 
****** Unknown m/z = 57 32.39 0.1 T 

UNITS: mg/Kg 
SAMPLE NO. CAS# TIC NAME RT CONC. 
980401-27 3102338 3-Penten-2-one, (E)- 03.46 0.5 T 

****** Unknown m/z = 43 05.40 0.5 T 
****** Unknown m/z = 85 08.52 0.5 T 
:tc***** Unknown m/z = 43 10.21 0.3 T 
****** Unknown m/z = 43 11.57 0.3 T 
****** Unknown alkane m/z = 57 25.95 0.4 T 
****** Unknown m/z = 43 28.26 0.6 T 
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UNITS: mg/Kg 
CAS# TIC NAME RT CONC. 

980401-27(cont.) ***+++ Unknown m/z = 43 28.37 0.4 T 
****** Unknown alkane m/z = 57 30.34 0.3 T 
****** Unknown m/z = 43 30.76 0.9 T 
****** Unknown m/z = 43 31.26 5.5 T 
****** Unknown m/z = 69 31.59 0.6 T 
****** Unknown m/z = 43 32.66 0.3 T 
****** Unknown m/z = 59 35.35 0.2 T 

UNITS: mg/Kg 
SAMPLE NO. CAS# TIC NAME RT CONC. 
980401-28 ****** Unknown m/z = 69 03.62 0.4 T 

****** Unknown m/z = 42 03.92 0.4 T 
****** Unknown m/z = 43 05.62 0.4 T 
****** Unknown m/z = 55 07.54 0.3 T 
****** Unknown m/z = 70 31.38 0.2 T 
****** Unknown alkane m/z = 57 32.38 0.1 T 

UNITS: ^ig/L 
SAMPLE NO. CAS# TIC NAME RT CONC. 
980401-29 None Detected 

UNITS: mg/Kg 
SAMPLE NO. CAS# TIC NAME RT CONC. 
980401-30 625332 3-Penten-2-one 03.62 0.2 T 

****** Unknown m/z = 42 03.91 0.3 T 
****** Unknown m/z = 93 09.80 0.2 T 
****** Unknown alkane m/z =57 22.16 0.2T 
057103 Hexadecanoic acid 24.84 0.5 T 
****** Unknown m/z = 57 31.03 0.4T 
****** Unknown m/z = 82 32.00 0.8 T 
****** Unknown alkane m/z = 57 32.40 0.8T 
****** Unknown m/z = 95 32.80 0.3 T 
****** Unknown alkane m/z = 43 33.06 0.3 T 
****** Unknown m/z = 57 33.37 0.4 T 
****** Unknown alkane m/z =57 33.77 0.4 T 
****** Unknown m/z = 83 33.93 0.3 T 
****** Unknown m/z = 165 34.22 0.2 T 
****** Unknown m/z = 43 34.99 0.4 T 
****** Unknown m/z = 55 36.08 0.3T 
****** Unknown m/z = 218 36.24 0.5T 
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UNITS: mg/Kg 
CAS# TIC NAME RT CONC. 

980401-31 ****** Unknown m/z = 69 03.62 0.2 T 
****** Unknown m/z = 42 03.92 0.3 T 
****** Unknown m/z = 43 05.64 0.2 T 
****** Unknown m/z = 107 06.74 0.4 T 
****** Unknown alkane m/z = 57 22.16 0.6 T 
057103 Hexadecanoic acid 24.83 0.3 T 
****** Unknown m/z = 124 30.14 0.7 T 
****** Unknown m/z = 57 31.03 0.4 T 
****** Unknown m/z = 43 31.27 0.2 T 
****** Unknown m/z = 57 31.99 0.7 T 
****** Unknown m/z = 95 32.16 0.3 T 
****** Unknown alkane m/z = 57 32.40 0.4 T 
628664 Octadecanal 33.37 0.4 T 
****** Unknown alkane m/z = 57 33.76 0.4 T 

Unknown m/z = 83 33.95 0.2 T 
****** Unknown m/z = 191 34.44 0.2 T 
****** Unknown m/z = 57 43.98 0.2T 
****** Unknown m/z = 81 36.07 0.2T 

UNITS: mg/Kg 
SAMPLE NO. CAS# TIC NAME RT CONC. 
980401-32 3102338 3-Penten-2-one, (E) 03.61 0.6T 

****** Unknown m/z = 135 21.10 2.4 T 
28994414 Phenol, 2-(phenylmethyl)- 22.07 9.0T 
* * i); :|c Unknown m/z = 142 22.50 0.9 T 
****** Unknown m/z = 135 22.77 0.6T 
620053 Benzene, (iodomethyl)- 23.04 1.3T 
120321 Clorophene 24.36 0.9T 
****** Unknown m/z = 174 24.76 0.5 T 
057103 Hexadecanoic acid 24.87 1.2T 
10544500 Sulfur, mol. (S8) 25.88 2.9 T 
***:<c:|c:tl Unknown m/z = 229 30.38 0.9 T 
****** Unknown alkane m/z = 57 32.40 LOT 
****** Unknown alkane m/z = 57 33.78 0.8 T 
****** Unknown m/z = 43 33.97 2.8 T 
****** Unknown m/z = 165 34.26 4.2 T 
****** Unknown m/z = 43 34.38 1.2T 
****:((>|< ' Unknown m/z = 231 34.66 L2T 
****** Unknown m/z = 43 35.19 0.8 T 
****** Unknown m/z = 158 35.73 4.4 T 
****** Unknown m/z = 43 36.14 2.7T 
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UNITS: ng/T, 
SAMPLE NO. CAS# TIC NAME RT CONC. 
980401-33 Unknown m/z = 55 05.04 3 T 

Unknown m/z = 43 18.68 160T 
Unknown m/z = 43 20.57 3T 

UNITS: ^g/L 
SAMPLE NO. CAS# TIC NAME RT CONC. 
980401-34 ****** Unknown m/z = 43 18.69 150T 

****** Unknown m/z = 43 20.58 4T 

UNITS: ug/L 
SAMPLE NO. CAS# TIC NAME RT CONC. 
980401-35 ****** Unknown m/z = 69 04.23 13T 

33966506 2-Butanamine, (.+/-.)- 04.80 4T 

UNITS: ug/L 
SAMPLE NO. CAS# TIC NAME RT CONC. 
980401-36 ****** Unknown alkane m//z = 57 03.89 4T 

****** Unknown m/z = 69 04.21 lOT 
****** Unknown m/z = 73 04.80 3T 
****** Unknown m/z = 185 31.80 6T 

UNITS: mg/Kg 
SAMPLE NO. CAS# TIC NAME RT CONC. 
980402-08 ****** Unknown m/z = 106 03.59 0.2 T 

****** Unknown m/z = 55 07.54 0.2 T 
****** Unknown phenol, m/z = 175 28.17 0.2 T 
****** Unknown m/z = 43 30.25 0.3 T 
****** Unknown m/z = 59 31.70 1.3T 
****** Unknown m/z = 57 31.99 0.5 T 
****** Unknown m/z = 232 32.19 2.2 T 
****** Unknown alkane m/z = 57 32.39 0.2 T 
****** Unknown m/z = 205 32.76 0.4 T 
****** Unknown alkane m/z = 57 33.05 0.5 T 
****** Unknown m/z = 57 33.36 0.4 T 
****** Unknown alkane m/z = 57 33.75 0.2 T 
****** Unknown m/z = 57 34.97 0.2 T 
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UNITS: mg/Kg 
CAS# TIC NAME RT CONC. 

980402-09 •)f. if it if if if Unknown m/z = 69 17.46 0.3 T 
****** Unknown m/z = 253 31.69 0.2T 
****** Unknown m/z = 57 31.98 0.6T 
****** Unknown m/z = 268 32.23 0.2 T 
****** Unknown PNA m/z = 252 32.34 0.7 T 
****** Unknown m/z = 266 32.71 0.2 T 
****** Unknown m/z = 43 32.79 0.2 T 
****** Unknown m/z = 266 32.91 0.2 T 
****** Unknown alkane m/z = 57 33.04 0.2 T 
****** Unknown m/z = 266 33.13 0.3 T 
****** Unknown m/z = 57 33.35 0.3 T 
****** Unknown m/z = 264 33.43 0.3 T 
****** Unknown alkane m/z = 57 33.75 0.4 T 
****** Unknown m/z = 59 33.94 0.3 T 
****** Unknown m/z = 279 34.30 0.3 T 
****** Unknown PNA m/z = 278 34.56 0.3 T 

UNITS: mg/Kg 
SAMPTRNO. CAS# TIC NAME RT CONC. 
980402-10 ****** Unknown m/z = 69 03.62 0.6 T 

****** Unknown m/z = 43 05.67 0.3 T 
****** Unknown m/z = 55 07.54 0.2T 
****** Unknown m/z = 55 24.65 0.4 T 
057103 Hexadecanoic acid 24.83 0.2 T 
****** Unknown m/z = 69 31.95 0.2 T 

UNITS: mg/Kg 
SAMPLE NO. CAS# TIC NAME RT CONC. 
980402-11 3102338 3-Penten-2-one, (E)- 03.59 1.2T 

****** Unknown m/z = 69 05.09 2.5 T 
****** Unknown m/z = 43 05.54 0.6T 
****** Unknown m/z = 41 05.99 2.0T 

- ****** Unknown m/z = 85 08.60 0.8T 
****** Unknown m/z = 43 10.28 0.6T 
****** Unknown m/z = 55 24.56 0.8T 
****** Unknown m/z = 55 24.64 0.6T 
057103 Hexadecanoic acid 24.75 LOT 
****** Unknown m/z = 55 26.42 0.7T 
****** Unknown m/z = 57 31.86 0.6T 
****** Unknown alkane m/z = 57 32.26 0.2 T 
****** Unknown alkane m/z = 57 32.93 0.2 T 



% A 

UNITS: mg/Kg 
CAS# TIC NAME 
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RT CONC. 
980402-11 (cent.) Unknown m/z = 57 33.22 0.2T 

****** Unknown alkane m/z = 57 33.61 0.4T 

UNITS: tig/L 
SAMPLE NO. CAS# TIC NAME RT CONC. 
980402-14 None Detected 

UNITS: mg/Kg 
SAMPLE NO. CAS# TIC NAME RT CONC. 
980403-01 ****** Unknown m/z = 43 • 06.20 3.4T 

****** Unknown m/z = 43 06.70 0.5 T 
****** Unknown m/z = 43 11.63 0.5 T 
****** Unknown alkane m/z = 91 18.43 0.5 T 
077532 Cedrol 21.04 0.9 T 
****** Unknown m/z = 329 23.53 0.5 T 
057103 Hexadecanoic acid 24.74 0.7 T 
****** Unknown m/z = 84 26.42 0.5 T 
****** Unknown m/z = 271 27.79 0.4 T 
****** Unknown m/z = 175 28.04 L3T 
****** Unknown m/z = 202 28.12 0.4 T 
****** Unknown m/z = 57 31.85 0.5 T 
****** Unknown alkane m/z = 57 32.26 LIT 
****** Unknown m/z = 57 33.23 0.4 T 
****** Unknown alkane m/z = 57 33.62 L9T 
****** Unknown m/z = 83 33.74 0.6 T 
****** Unknown m/z = 165 34.04 0.4 T 
****** Unknown m/z = 57 34.82 0.4 T 
****** Unknown alkane m/z = 57 35.29 0.6T 
****** Unknown m/z = 438 35.92 2.2 T 

UNITS: mg/Kg 
SAMPLE NO, CAS# TIC NAME RT CONC. 
980403-02 ****** Unknown m/z = 43 06.22 3.7T 

****** Unknown alkane m/z = 43 06.68 0.5 T 
****** Unknown m/z = 108 18.20 0.4 T 
475207 1,4-Methanoazulene, decahydro-4,8,8- 18.48 3.3T 
****** Unknown m/z = 161 18.55 0.7 T 
****** Unknown m/z =119 18.80 0.6 T 
16982006 Benzene, l-methyl-4-(l,2,2-trimethyl-) 19.79 0.4 T 
****** Unknown m/z = 95 21.08 2.6T 
****** Unknown m/z = 135 21.35 1.6T 
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UNITS: mg/Kg 
SAMPT,F.NO. CAS# TIC NAME RT CONC. 
980403-02(cont.) 057103 Hexadecanoic acid 24.77 LOT 

511159 2-Phenanthrenol, 4b,5,6,7,8,8a,9,10- 27.82 0.6T 
+**+*+ Unknown m/z = 175 28.09 2.4 T 
+***++ Unknown m/z = 202 28.16 0.8T 
****** Unknown m/z == 202 30.94 0.5 T 
****** Unknown alkane m/z = 57 31.58 0.4T 
****** Unknown m/z = 57 31.87 0.4T 
****** Unknown m/z = 57 32.61 0.4T 
****** Unknown alkane m/z = 57 33.64 2.2T 
****** Unknown alkane m/z = 57 35.31 0.8T 
****** Unknown m/z = 43 35.92 L7T 

UNITS: mg/Kg 
SAMPLE NO. CAS# TIC NAME RT CONC. 
980403-03 ****** Unknown m/z = 43 05.50 0.9 T 

****** Unknown m/z = 43 06.29 9.6T 
****** Unknown m/z = 43 06.70 0.6 T 
****** Unknown m/z = 69 17.45 0.8T 
****** Unknown m/z = 55 24.58 0.6 T 
****** Unknown m/z = 55 24.68 0.6T 
057103 Hexadecanoic acid 24.81 L6T 
****** Unknown m/z = 55 26.46 L2T 
****** Unknown m/z = 82 31.88 L4T 
****** Unknown alkane m/z = 57 32.31 3.4T 
****** Unknown m/z = 83 32.38 0.5 T 
****** Unknown m/z = 57 32.62 0.6T 
****** Unknown alkane m/z = 57 32.94 0.5 T 
****** Unknown m/z = 82 33.25 LIT 
****** Unknown alkane m/z = 57 33.67 4.2 T 
059029 Vitamin E 34.07 0.7 T 
****** Unknown m/z = 57 34.84 LIT 
****** Unknown alkane m/z = 57 35.32 0.7 T 
****** Unknown m/z = 55 34.70 0.5 T 

UNITS: mg/Kg 
SAMPLE NO. CAS# TIC NAME RT CONC. 
980403-04 ****** Unknown m/z = 43 06.03 4.2 T 

100527 Benzaldehyde 09.25 9.9 T 
****** Unknown m/z = 107 19.99 3.8T 
****** Unknown tetrachlorophenol m/z = 232 20.35 3.5T 
****** Unknown m/z = 57 20.93 L8T 
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UNITS: mg/Kg 
CAS# TIC NAME RT CONC. 

980403-04(cont.) 4c :fc :1c * Unknown alkane m/z = 57 22.02 24 T 
****** Unknown alkane m/z = 57 22.46 5.6T 
****** Unknown alkane m/z = 57 23.17 6.8 T 
****** Unknown m/z = 68 23.48 4.2 T 
****** Unknown m/z = 95 24.38 3.8T 
****** Unknown m/z = 73 24.78 2.0 T 
****** Unknown m/z = 73 28.35 6.9 T 
****** Unknown m/z = 82 31.84 7.9 T 
****** Unknown m/z = 57 32.24 5.1T 
****** Unknown m/z = 424 32.63 2.1 T 
****** Unknown m/z = 390 32.73 2.4T 
****** Unknown m/z = 390 32.81 1.9T 
****** Unknown alkane m/z = 57 32.89 3.1 T 
****** Unknown m/z = 82 33.20 3.6T 
****** Unknown alkane m/z = 57 33.60 12T 
3268879 Dibenzo[b,e][l ,4]dioxin, octachloro- 34.47 5.2T 
****** Unknown alkane m/z = 57 35.23 5.0T 

UNITS: mg/Kg 
SAMPLE NO. CAS# TIC NAME RT CONC. 
980403-05 ****** Unknown m/z = 43 06.24 4.1 T 

****** Unknown m/z = 43 06.70 0.5 T 
****** Unknown m/z = 43 08.58 0.4T 
****** Unknown m/z = 69 17.43 0.6T 
****** Unknown m/z = 55 24.55 0.4T 
057103 Hexadecanoic acid 24.76 0.9T 
****** Unknown m/z = 55 26.45 0.4T 
****** Unknown m/z = 124 29.53 0.8T 
****** Unknown m/z = 93 30.90 0.4T 
****** Unknown m/z = 59 31.50 0.4T 
****** Unknown m/z = 82 31.86 0.3T 
****** Unknown m/z = 43 33.23 0.5T 
****** Unknown alkane m/z = 57 33.63 2.3T 
****** Unknown m/z = 83 33.73 LOT 
059029 Vitamin E 34.05 0.6T 
****** Unknown m/z = 57 34.82 0.3T 
****** Unknown m/z = 43 35.19 0.6T 
****** Unknown alkane m/z = 57 35.30 0.8T 
****** Unknown m/z = 59 35.56 0.4T 
083476 •gamma.-Sitosterol 35.91 2.2T 
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UNITS: mg/Kg 
CAS# TIC NAME RT CONC. 

980403-06 * * Jlc =1, Unknown m/z = 43 06.26 6.7T 
****** Unknown m/z = 43 06.68 LIT 
****** Unknown m/z = 43 08.60 0.6T 
100527 Benzaldehyde 0.933 1.4T 
****** Unknown m/z = 69 17.46 0.9T 
1002842 Pentadecanoic acid 23.38 0.5T 
****** Unknown m/z = 55 24.55 0.6T 
****** Unknown m/z =55 24.66 0.5T 
057103 Hexadecanoic acid 24.81 1.9T 
****** Unknown m/z = 55 26.47 0.7T 
****** Unknown m/z = 43 30.90 0.7T 
****** Unknown m/z = 43 31.40 0.5T 
****** Unknown alkane m/z = 57 31.58 0.5T 
****** Unknown m/z = 57 31.87 0.6T 
****** Unknown m/z = 57 33.24 0.7T 
****** Unknown alkane m/z = 57 33.64 2.8T 
****** Unknown m/z = 83 33.74 1.3T 
059029 Vitamin E 34.06 0.9T 
****** Unknown alkane m/z = 57 35.30 0.9T 
083476 •gamma.-Sitosterol 35.92 2.8T 

UNITS: mg/Kg 
SAMPLE NO. CAS# TIC NAME RT CONC. 
980403-07 ****** Unknown m/z = 43 05.50 0.6T 

****** Unknown m/z = 43 06.29 9.2 T 
****** Unknown m/z = 43 06.69 LOT 
****** Unknown m/z = 69 17.45 0.8T 
****** Unknown m/z = 55 24.57 0.5T 
****** Unknown m/z = 55 24.67 0.7T 
057103 Hexadecanoic acid 24.80 1.7T 
****** Unknown m/z = 55 26.46 0.6T 
****** Unknown m/z = 43 31.39 0.5T 

- ****** Unknown alkane m/z = 57 31.58 0.5T 
****** Unknown m/z = 82 31.86 0.7T 
****** Unknown alkane m/z = 57 32.28 2.6T 
****** Unknown m/z =153 32.57 0.6T 
****** Unknown alkane m/z = 57 32.93 0.6T 
****** Unknown m/z = 57 33.23 0.7T 
****** Unknown alkane m/z = 57 33.64 3.2T 
****** Unknown m/z =165 34.05 0.6T 
****** Unknown alkane m/z =57 35.31 LOT 
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ts 

UNITS: mg/Kg 
SAMPLE NO. CAS# TIC NAME RT CONG. 
980403-07(cont.) 083476 .gamma. -S itosterol 35.94 3.5T 

Unknown m/z = 189 36.19 0.8T 

UNITS: mg/Kg 
SAMPLE NO. CAS# TIC NAME RT CONG. 
980403-08 ****** Unknown m/z = 43 05.48 0.4 T 

:<<:|c**** Unknown m/z = 43 06.24 7.1 T 
****** Unknown m/z = 41 06.47 0.4 T 
****** Unknown m/z = 43 06.67 0.9T 
****** Unknown m/z = 57 06.86 L2T 
****** Unknown m/z = 43 08.59 0.7T 
:f:***** Unknown m/z = 43 10.29 0.4 T 
****** Unknown m/z = 43 11.65 0.3 T 
****** Unknown m/z = 55 19.31 0.4 T 
****** Unknown m/z = 55 22.25 I.3T 
****** Unknown alkane m/z = 57 32.99 0.8T 
****** Unknown m/z = 82 33.30 L2T 
****** Unknown alkane m/z = 57 33.71 3.7T 
****** Unknown m/z= 135 33.78 2.9T 
059029 Vitamin E 34.12 0.6T 
****** Unknown m/z = 191 34.35 0.5 T 
****** Unknown alkane m/z = 57 34.44 0.6T 
****** Unknown m/z = 82 34.86 0.4T 
****** Unknown m/z = 59 35.60 0.8T 
****** Unknown m/z = 43 35.95 2.0T 

UNITS: mg/Kg 
SAMPLE NO. CAS# TIC NAME RT GONG. 
980403-09 ****** Unknown m/z = 43 05.37 0.6T 

****** Unknown m/z = 69 23.82 0.6 T 
****** Unknown m/z = 55 24.47 0.9T 
****** Unknown m/z = 55 24.55 0.5 T 
084651 9,10-Anthracenedione 24.91 0.7T 
****** Unknown m/z = 71 26.12 0.5 T 
057II4 Octadecanoic acid 26.51 0.8T 
****** Unknown m/z = 216 27.36 0.8T 
****** Unknown alkane m/z = 57 27.65 LOT 
35065271 I,l'-Biphenyl, 2,2',4,4',5,5'-hexachIoro-• 27.84 0.8T 
****** Unknown m/z = 81 28.22 I.5T 
****** Unknown m/z = 230 28.35 0.5 T 
****** Unknown alkane m/z = 57 30.76 0.8 T 
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UNITS: mg/Kg 
CAS# TIC NAME RT CONC. 

980403-09(cont.) + + ***=!• Unknown m/z = 69 31.72 LIT 
****** Unknown alkane m/z = 57 32.81 0.6T 
****** Unknown alkane m/z = 57 33.50 5.7T 
****** Unknown m/z = 83 33.60 2.2T 
****** Unknown m/z = 165 33.90 0.8T 
****** Unknown alkane m/z = 57 35.10 1.3 T 
****** Unknown m/z = 43 35.71 2.5T 
****** Unknown m/z = 218 36.20 0.7T 

UNITS: mg/Kg 
SAMPLE NO. CAS# TIC NAME RT CONC. 
980403-10 ****** Unknown m/z = 83 04.97 0.7 T 

****** Unknown m/z = 43 06.25 4.1 T 
****** Unknown m/z = 43 06.48 0.5T 
****** Unknown m/z = 43 06.72 L2T 
****** Unknown m/z = 43 08.60 0.8 T 
****** Unknown m/z = 43 09.41 0.7 T 
****** Unknown m/z = 43 10.69 0.6T 
****** Unknown m/z = 69 17.51 0.5 T 
475207 1,4-Methanoazulene, decahydro-4,8,8- 18.45 0.6T 
077532 Cedrol 21.06 0.8T 
057103 Hexadecanoic acid 24.77 0.6 T 
****** Unknown m/z = 55 26.43 0.6T 
511159 2-Phenanthrenol, 4b,5,6,7,8,8a,9,10- 28.07 L9T 
****** Unknown m/z =124 29.63 0.4 T 
****** Unknown m/z = 82 31.87 1.3T 
****** Unknown m/z = 79 33.01 0.5 T 
****** Unknown m/z = 57 33.24 0.7 T 
****** Unknown alkane m/z = 57 33.63 0.9 T 
****** Unknown m/z = 204 35.12 L6T 
****** Unknown alkane m/z = 57 35.29 0.4 T 
****** Unknown m/z = 43 35.86 0.8T 

UNITS: mg/Kg 
SAMPLE NO. CAS# TIC NAME RT CONC. 
980403-11 ****** Unknown m/z = 43 06.04 3.7T 

****** Unknown tetrachlorophenol m/z = 232 20.24 5.0T 
****** Unknown tetrachlorophenol m/z = 232 20.35 5.9T 
****** Unknown m/z = 69 21.21 3.4 T 
****** Unknown m/z = 69 21.67 9.3 T 



UNITS: mg/Kg 
CAS# TIC NAME 
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RT CONC. 
980403-11 (cent.) ****** Unknown m/z = 81 21.95 8.6T 

****** Unknown m/z = 265 22.34 IIT 
****** Unknown m/z = 69 23.24 2.6T 
****** Unknown m/z = 69 23.55 26 T 
****** Unknown m/z = 55 23.95 50 T 
****** Unknown m/z = 69 24.45 54T 
****** Unknown m/z = 57 24.76 23 T 
****** Unknown m/z = 55 25.06 9.5T 
****** Unknown m/z = 55 25.42 50 T 
****** Unknown m/z =119 25.64 12T 
****** Unknown m/z = 124 26.29 HOT 
****** Unknown m/z = 123 31.93 6.9 T 
****** Unknown m/z = 218 33.20 30T 
****** Unknown m/z= 191 33.62 90 T 
****** Unknown m/z = 191 34.26 I5T 
3268879 Dibenzo[b,e][1,4]dioxin, octachloro- 34.47 52T 

UNITS: mg/Kg 
SAMPTRNO. CAS# TIC NAME RT CONC. 
980403-12 ****** Unknown m/z = 43 05.53 0.4 T 

• ****** Unknown m/z = 43 06.27 5.8T 
****** Unknown m/z = 43 06.48 0.4 T 
****** Unknown m/z = 43 06.72 LOT 
****** Unknown m/z = 85 08.61 0.7T 
****** Unknown m/z = 43 09.40 0.5 T 
****** Unknown m/z = 55 24.64 0.3 T 
057103 Hexadecanoic acid 24.75 0.8 T 
****** Unknown m/z = 43 31.00 0.4 T 
****** Unknown alkane m/z = 57 31.58 0.5 T 
****** Unknown m/z = 57 31.87 LOT 
****** Unknown m/z = 57 32.55 0.6T 
****** Unknown m/z = 266 32.77 0.3 T 
****** Unknown m/z = 57 32.93 0.4 T 
****** Unknown m/z = 43 33.05 0.4 T 
****** Unknown m/z = 57 33.23' 0.6 T 
****** Unknown alkane m/z = 57 33.63 L2T 
****** Unknown m/z = 59 33.80 0.4 T 
****** Unknown m/z = 57 34.80 0.3 T 
****** Unknown m/z = 204 35.12 L4T 
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UNITS: mg/Kg 
CAS# TIC NAME RT CONC. 

980403-13 3102338 3-Penten-2-one, (E)- 03.62 0.2T 
****** Unknown m/z = 43 05.63 0.9T 
****** Unknown m/z = 57 06.02 0.3 T 
****** Unknown m/z == 43 06.41 13T 
****** Unknown m/z = 85 08.73 0.6 T 
****** Unknown m/z = 43 10.40 0.5 T 
****** Unknown m/z = 69 17.45 0.3 T 
****** Unknown m/z = 55 24.74 0.7T 
057103 Hexadecanoic acid 24.85 0.8T 
****** Unknown m/z = 57 31.99 1.5T 
****** Unknown m/z = 57 32.67 0.5 T 
****** Unknown m/z = 57 33.36 0.5T 
****** Unknown alkane m/z = 57 33.76 LOT 
****** Unknown m/z = 57 34.97 0.3 T 
****** Unknown alkane m/z = 57 35.46 0.4 T 
****** Unknown m/z = 191 36.05 0.4 T 
****** Unknown m/z = 218 36.21 0.3 T 

UNITS: mg/Kg 
SAMPLE NO. CAS # TIC NAME RT CONC. 
980403-14 ****** Unknown m/z = 69 05.05 LIT 

****** Unknown m/z = 43 05.53 0.5 T 
****** Unknown m/z = 41 06.01 0.6 T 
****** Unknown m/z = 85 08.60 L2T 
****** Unknown m/z = 43 10.28 0.5 T 
057103 Hexadecanoic acid 24.76 0.8T 
****** Unknown PNA m/z = 216 27.27 0.5 T 
1090137 5,12-Naphthacenedione 31.02 0.5 T 
****** Unknown PNA m/z = 253 31.41 0.9T 
****** Unknown m/z = 82 31.89 LIT 
****** Unknown PNA m/z = 252 32.29 2.8T 
****** Unknown PNA m/z = 252 32.53 L3T 
****** Unknown m/z = 266 32.64 0.9T 
****** Unknown m/z = 266 32.83 0.6T 
****** Unknown m/z = 266 33.05 0.5T 
****** Unknown alkane m/z = 57 33.63 0.5T 
****** Unknown alkane m/z = 278 35.03 0.6T 



% 

UNITS: mg/Kg 
CAS# TIC NAME 
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RT CONC. 
980403-15 ****** Unknown m/z = 69 05.08 2.5 T 

****** Unknown m/z = 43 05.57 LIT 
****** Unknown m/z = 41 06.05 1.4T 
****** Unknown m/z = 59 06.56 1.2T 
****** Unknown m/z = 85 08.61 1.2T 
****** Unknown biphenyl m/z = 292 24.71 0.8 T 
057103 Hexadecanoic acid 24.82 1.2T 
****** Unknown biphenyl m/z =326 26.51 LIT 
****** Unknown biphenyl m/z = 326 27.12 LIT 
****** Unknown biphenyl m/z = 326 27.61 1.7T 
****** Unknown biphenyl m/z = 360 28.01 1.7T 
****** Unknown biphenyl m/z =360 28.52 1.2T 
****** Unknown m/z = 82 31.88 1.9T 
****** Unknown alkane m/z = 57 32.29 2.2 T 
****** Unknown alkane m/z = 57 33.64 5.6T 
****** Unknown m/z = 165 34.06 0.9T 
****** Unknown m/z = 57 35.30 1.2T 
083476 .gamma.-Sitosterol 35.93 2.2T 

UNITS: mg/Kg 
SAMPLE NO. CAS# TIC NAME RT CONC. 
980403-16 3102338 3-Penten-2-one, (E)- 03.46 1.2T 

****** Unknown m/z = 69 04.95 3.6T 
****** Unknown m/z = 43 05.41 0.5 T 
****** Unknown m/z = 41 05.81 3.1 T 
****** Unknown m/z = 85 08.51 0.5T 
****** Unknown m/z = 43 10.21 0.6 T 
****** Unknown m/z = 55 24.53 2.6T 
057103 Hexadecanoic acid 24.70 LIT 
****** Unknown m/z = 55 25.88 0.4 T 
****** Unknown m/z = 69 31.60 1.9T 
****** Unknown m/z = 55 32.47 0.4 T 
****** Unknown m/z = 43 33.16 0.7 T 
****** Unknown alkane m/z = 57 33.55 0.4 T 
****** Unknown m/z = 165 33.98 0.5 T 
****** Unknown m/z = 95 34.60 0.8 T 
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% 

UNITS: mg/Kg 
CAS# TIC NAME RT CONC. 

980403-17 3102338 3-Penten-2-one, (E)- 03.45 0.9 T 
Unknown mix = 69 04.92 3.5T 

****** Unknown mix - 43 05.40 0.4 T 
****** Unknown m/z = 41 05.79 1.8T 
****** Unknown mix = 43 06.39 0.6T 
****** Unknown mix = 85 08.51 0.6T 
****** Unknown m/z = 43 10.21 0.7T 
****** Unknown m/z = 73 22.62 0.4T 
****** Unknown m/z = 55 24.56 5.2 T 
057103 Hexadecanoic acid 24.74 2.5 T 
10544500 Sulfur, mol. (S8) 25.68 2.8T 
****** Unknown m/z = 55 25.89 0.4 T 
****** Unknown m/z = 79 27.85 0.8T 
****** Unknown alkane m/z = 57 33.55 0.6 T 
****** Unknown alkane mix = 57 35.20 0.4 T 
****** Unknown m/z = 55 35.74 0.5 T 
****** Unknown alkane mix = 218 35.89 0.3 T 

UNITS: mg/Kg 
SAMPLE NO. CAS# TIC NAME RT CONC. 
980403-18 2102338 3-Penten-2-one, (E)- 03.45 0.5T 

****** Unknown m/z = 69 04.97 5.0T 
****** Unknown m/z = 43 05.44 1.9T 
****** Unknown m/z = 41 05.81 1.2T 
****** Unknown m/z = 41 05.89 2.9T 
****** Unknown m/z = 43 06.41 0.8T 
****** Unknown m/z = 43 08.13 0.5 T 
****** Unknown mix = 85 08.52 0.8T 
****** Unknown m/z = 43 10.22 0.8T 
****** Unknown m/z = 55 24.48 0.5 T 
057103 Hexadecanoic acid 24.67 0.7T 
****** Unknown m/z = 43 25.09 0.4 T 

- ****** Unknown m/z = 55 26.37 0.6T 
****** Unknown m/z = 43 27.08 0.4T 
****** Unknown mix = 57 27.70 0.4T 
****** Unknown m/z = 55 29.36 0.4T 
****** Unknown alkane m/z = 57 33.55 0.4T 



Section: Organics 
Page: 24 

UNITS: mg/Kg 
CAS# TIC NAME RT CONG. 

980403-20 ****** Unknown m/z = 43 05.43 I.2T 
****** Unknown m/z = 43 11.64 0.9T 
475207 1,4-Methanoazulene, decahydro-4,8,8- 18.34 I.7T 
****** Unknown m/z = 119 18.44 I.2T 
077532 Cedrol 20.96 I.6T 
****** Unknown m/z = 55 24.61 I.8T 
****** Unknown m/z = 55 26.38 2.8 T 
057II4 Octadecanoic acid 26.53 0.8 T 
5III59 2-Phenanthrenol, 4b,5,6,7,8,8a,9,I0- 27.73 I.7T 
****** Unknown m/z = 175 27.99 3.6T 
****** Unknown m/z = 202 28.07 I.7T 
****** Unknown m/z = 69 31.74 0.8 T 
****** Unknown alkane m/z = 57 32.18 I.3T 
****** Unknown m/z = 57 32.25 0.8 T 
****** . Unknown alkane m/z = 57 33.52 I.5T 
****** Unknown alkane m/z = 57 35.16 0.9 T 
****** Unknown m/z = 43 35.76 I.7T 

UNITS: mg/Kg 
SAMPLE NO. CAS# TIC NAME RT CONC. 
980403-21 3102338 3-Penten-2-one, (E)- 03.46 0.3 T 

****** Unknown m/z = 43 03.69 0.3 T 
108883 Toluene 04.02 0.3 T 
****** Unknown m/z = 43 05.40 0.6T 
****** Unknown m/z = 57 05.81 0.5 T 
****** Unknown m/z = 43 06.17 9.3 T 
****** Unknown m/z = 43 06.40 0.9 T 
****** Unknown m/z = 43 06.64 LIT 
****** Unknown m/z = 85 08.52 0.6T 
****** Unknown m/z = 329 23.48 0.6 T 
****** Unknown m/z = 55 24.56 0.3 T 
057103 Hexadecanoic acid 24.67 0.6T 
****** Unknown m/z = 55 27.63 0.3 T 
****** Unknown m/z = 218 29.05 0.4 T 
****** Unknown m/z = 57 31.81 0.6T 
****** Unknown m/z = 59 32.71 0.3 T 
****** Unknown m/z = 69 32.92 0.4 T 
****** Unknown m/z = 57 33.17 0.3 T 
****** Unknown alkane m/z = 57 33.55 0.5 T 
****** Unknown m/z = 69 35.73 0.3T 



Section; Organics 
Page: 25 

UNITS: tig/L 
CAS# TIC NAME RT CONC. 

980403-22 Unknown m/z = 83 04.71 4T 
:|c :|c :ic % :(c :|c Unknown m/z = 73 04.77 6T 
****** Unknown m/z = 55 05.04 4T 
****** Unknown m/z = 75 05.26 4T 
****** Unknown m/z = 77 05.61 14T 

UNITS: ixg/h 
SAMPLE NO. CAS# TIC NAME RT CONC. 
980403-23 096344 Acetic acid, chloro-,methyl ester 04.12 IIT 

****** Unknown m/z = 75 05.25 7T 
****** Unknown m/z = 132 10.20 22 T 
****** Unknown m/z = 132 15.07 16T 
****** Unknown m/z = 55 24.80 0.4 T 



Region III, Office of Analytical Services and Quality Assurances 
Annapolis, Maryland 

HAZARD AND RISK-EXPOSURE DATA SHEET 
LEVELS OF PERSONAL PROTECTION DURING SAMPLING 

BACKGROUND 
Under the authority Section 104 of the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA or Superfiind) of1980, Section 3IIof the Clean Water Act, and Subtitle l of the 
Resource Conservation and Recovery Act (RCRA), EPA has been delegated the responsibility to undertake 
response actions with respect to the release or potential release of oil, petroleum, or hazardous substances 
that pose a substantial threat to human health or weslfare, or the environment.; 

This form is to be used when collecting Environmental Samples (i.e. streams, farm ponds, wells, soils etc.) 
and fnr Hazjirdnii.'; .Sample (i.e. drums. Storage tanks, lagoons, leachates, hazardous waste sites). This 
information is intended for use as a guide for the safe handling of these laboratory samples in accordance 
with EPA and OSHA regulations. The sample classification(s) and levels of personal protection used by 
the sampler in all situations will enable the analyst to be better aware of potehtid ,exposure to substances in 

" air, splashes of liquids, or other direct contact with material due'to work being done. ' 

DEGRFF. OF PROTECTION i i ^ ^ i 

Level A: Highest level of r^piratory, skin, and eye protection needed. iPully encapsulated suit, respirator 
^ selfK:ontained (Tank type). -—^ ~ - . j | i. - J 

Level B: Highest level of respiratory protection but lesser level of skin protection needed. Chemical suit, 
respiratot;self-contained(Tanktype). ^ -

Level C: Lesser level of respiratory protection than Level B. Skin protection criteria are similar to 
, Level B.'iChemical suit, canister respirator/cartridge .j 

X Level D: Work uniform widiout any respirator of skin hazards: Lab coat, gloves etc. i 

g^ASSIFIED FIELD SAMPLES I | , 

^ Enviromnental Hazardous • Comb. ^nv. & Haz.) • Radioactive i' 

Site Datei^^S^^^Sw;^-? ̂  

StaNo. SVJ'CP. i • L : 

FieldpH: L. • -N Al . : : ' . 1, . ; • 'i ' i^ 
(must be taken prior to submission of aqueous sarnples) : ; ; j f-

Sampler: _ _ Work Phone Number: 

Personal observations at time of sampling (surroundings): O f (5) [ : 

\N(^ Di 

Sample collection observations (physical sample, odors etc,): i l(S( TOijq iGAu 

: C-



ENVIRONMENjTAL PROTECTION AGENCY 
9^^'ce of Enforcement 

PROJ. N5" 
CHAIN OF CUSTODY RECORD>rt 

PROJECT NAME 

BaJ-^orj) f\rrrii^Ptnsn\Dni-hd)ri 

dlUMAji/All imY)PAj^^^^niyU? •> 

STA, NO. DATE TIME . STATION LOCATION 
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CON
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/,/A REGION 3 l^L 
841 Chestnut St. 

Philadelphia, Pennsylvania 19107 
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Relinquished by: (Signature) Date / Time 

3-3ii« 
Received by: (Signature) Relinquished by: (Signature) Date / Time Received by : (Signature) 

Relinquished by: (Signature) Date / Time Received by: (Signature) Relinquished by: (Signature) Date / Time Received by: (Signature) 

Relinquished by: (Signature) Date / Time Date / Time 

Oiitrlbutlon: Original Accompanies Shipment; Copy to Coordinator Field Files 

PASP 1 of-S-l 

I m' 
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E|MVIRe^'MENTAUPROTECTION AGENCY 
Office of Enforcement 

—<clC_ 
REGION 3 

841 Chestnut St. 

PROJ. NO. PROJECT NAME 
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Date / Time 

5Si^ 
Received by: (Signature) Relinquished by: (Signature) Date / Time Received by: (Signature) 

Relinquished by: (Signature) Date / Time Received by: (Signature) Relinquished by: (Signature) Date / Time Received by: (Signature) 

Relinquished by: (Signature) Date / Time Date /Time 
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Distribution: Original Accompanies Shipment; Copy to Coordinator Field Files 
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Region III, Office of Analytical Services and Quality Assurances 
Annapolis, Maryland 

HAZARD AND RISK-EXPOSURE DATA SHEET 
LEVELS OF PERSONAL PROTECTION DURING SAMPLING 

BACKGROUND 
Under the authority Section 104 of the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA or Superfiind) of 1980, Section 311 of the Clean Water Act, and Subtitle I of the -
Resource Conservation and Recovery Act (RCRA), EPA has been delegated the responsibility to undertake 
response actions with respect to the release or potential release of oil, petroleum, or hazardous substances 
that pose a substantial threat to human health or welfare, or the environment., 

GENERAL 
This form is to be used when collecting Environmental Samples (i.e. streams, farm ponds, wells, soils etc:) 
and for Hazardous Sample (i.e. drums, storage tanks, lagoons, leachates, hazardous w^te sites). This 
information is intended for use as a guide for the safe handling of these laboratory sanriples in accor^dancc 
with EPA and OSHA regulations. The sample classihcation(s) and levels of personsJ protection used by 
the sampler in all situations will enable the analyst to be better aware of potential (exposure to substances in 
air, splashes of liquids, or other direct contact with material due to work being done. ' 

PFGRFF. OF PROTECTION • 5 

Level A: Highest level of respiratory, skin, and eye protection needed. iFully encapsulated siiit, respiratdr 
self-contained (Tanktype). -J. - —j i |—i 

Level B: Highest level of respiratory protection but lesser levei of skin protection needed. Chemical suit, 
respirator self-contained (Tank type). ^ : :; 

Level C: Lesser leVel of respiratory prot^tion than Level B. Skin protisction criteria are similar to 
Level B.llChemical suit, canister respirator/cartridge . i - ̂ . ji 

X Level D: Work uniform wiAout any respirator or skin hazards. Lab coat, gloves etc. 

CT.A.S.STFTF.n FIELD SAMPLES 

X. Environmental • : Hazardous. . Comb. (Env. & Haz.). . Radioactive 

Site Name: Sampling Date:- | ^ 

StaNo. •Sl^?.SLrt(>^.;WW-P4 ^li/QSLr/IO. Su'l ( j ^ : ' J" ^ -

FieldpH: /\/^ - IV^ - . : NA . , i Nfi • •; ^ j 
(must be taken prior to submission of aqueous samples) ' 

Sampler:^ • Work Phone Number:7^1 : 

Personal observations at time of sampiling (surroundings): Kit) r^pi-A^ioAi: 

O^Qp;\rio(x^ Si'6N^ 't3F rVTFnWMiMA-'nafsl 

Sample collection observations (physical sample, odors etc.): {pNIAj C/! M PI l I 

{A/rD -

I :: 
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ENVIRONMENTAL PROTECTION AGENCY 
Office of Enforcement 

CHAIN OF CUSTODY RECORD, 
PROJ. NO^ 
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EI^VIRONkMENTAL PROTECTION AGENCY 
- Office of Enforcement 
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ENVIROMMENTAL PROTECTION AGENCY 
. Office of Enforcement 

REGION 3 
841 Chestnut St. 
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ENVIRONMENTAL PROTECTION AGENCY 
. Office ef Enforcement 

r M L I 

(2?rt2 
REGION 3 

841 Chestnut St. 

cr - toe. 

PROJ. NO. J 

iy26ip\l 
'ROJECT NAME 

d-fdrd Ar/ru^ Ay] mujn!^lAni NO. 

OF 
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/ / /l/.5. DBSCtiMCiU^ Lah 
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AmoidTurno-
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OF 
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/ / /l/.5. DBSCtiMCiU^ Lah 
///' beshMC-Oa-ci 
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ENVIROI^MENTAL PROTECTION AGENCY 
' c > Office of Enforcement 

REGION 3 
841 Chestnut St. 

PROJ.'NO. ,1 PROJECT NAME 

€aSi(yrr^-(^rnri^^f^mLn 1 Pla^i- NO. 

OF 

CON
TAINERS 

)Lah 
BfS-h<ja4ic. £oALd 

/W ^ REMARKS 
/ / AAn: Pi^oid Turner— /•^/^/^/^/ / / SAMPLE F 

A Co: 
/ /^cnLAA 

iS; (Si^ uyre) \ 
un-c^l 

E&7 L 

NO. 

OF 

CON
TAINERS 

)Lah 
BfS-h<ja4ic. £oALd 

/W ^ REMARKS 
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a 00 < 
cc 
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OF 
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)Lah 
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•;i / 1 b-ZZ^ZTO V / / 3-2Z44 75'; 

iShnl. 1225 x lOr-fT) C-y Al CS lb S'lrra m z Z ^8 0 4 0 0, -1 
S •! ry)5jm5h i%j 

4 4 i- 2- Z rn>5i5 
5h'0(n. ̂ hlf m ̂pD- / NtS h byt-tnorT) 1 I 58 04 0?- 5-2Z44 75'4 
i V 41^ 4 J 5-224-4 75"5 
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Region III, Office of Analytical Services and Quality Assurances 
Annapolis, Maryland 

HAZARD AND RISK-EXPOSURE DATA SHEET 
LEVELS OF PERSONAL PROTECTION DURING SAMPLING 

3ACKqRC)WP 
Under the authority Section 104 of the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA or Supcrfiind) of 1980, Section 311 of the Clean Water Act, and Subtitle I of the 
Resource Conservation and Recovery Act (RCRA), EPA has been delegated the i^sponsibility to undertake 
response actions with respect to the release or potential release of oil, petroleum, or hazardousisubstances 
that pose a substantial threat to human health or welfare, or the environment. 

This form is to be used when collecting Environmental Samples (i.e. streams, farm ponds, wells, soils etc.) 
and for Hazardous Sample (i.e. drums, storage tanks, lagoons, leachates, hazardous wiaste sites). This 
information is intended for use as a guide for the safe handling of these laboratory samples in accordaiice 
with EPA and OSHA regulations. The sample classification(s) and levels of personal protectioii used by 
the sampler in all situations will enable the analyst to be better aware of potential exposiure to substances in 
air, splashes of liquids, or other direct contact with material due to work being done. ; 

DEGREE OF PROTECTION ; " ; , 

Level A 

: Level B 

Level C 

Level D 

Highest level of rKpiratory, skin, and eye protection needed. ;Fully encapsulated suit, respirator 
self-contained (Tank type). ! 
Highest level of respiratory protection but lesser level of skin protection needed. Chemical suit, 
respirator self-contained (Tank type). 
Lesser level of respiratory protection thjm Level B. Skin protection criteria are similar to 
Level B.;;Chemical suit, canisteriespiratoiycartridge - —: 
Work uniform without any respirator or skin hazards. Lab coat, gloves etc. i 

CEASSIFIEP FIELP SAM?LE? 

^ Environmental • • • Hazardous ^ Comb. (Env, & Haz.) • •• Radioactive r 

Site Name:1^ADFDRO AhkUMi-riON RANT Sampling Date: 

staNo. SW-gi. WVO'C4.\MV\I-ID(P. WW-OCP. TB-oi. 

ReldpH:n. lO .. 1-10 .. —-H ^ ~ : 
(must be taken prior to submission of aqueous samples) 1 

Sampler: CATHy "DAl^fc- Work Phone Number: (D\0-~11 h I 

Personal observations at time of samplingi(surroundings): Tvjpi C(xA ^Oil 

Sample collection observations (physical sample, odors etc.l: K H ^ p €Ct "fl C "p ^ f ' 

. SOIL dxr'l^ 
, Vl6WeVp,r ]rio oricprr 



From : o 4=4^ 

TECHL^-lWC EH&;S 

.Phone(610) 771-0591 

215 PREBIJPENTI^^U-BUVD 

, . BT^LA 

Oepi/Boor/Sucie/Room 

state PA_ 7IP 19Q04-1201 

'Vpp ress Package Service Packages under ISOIbs. in soma areai. 

n3^d^ Priority Overnight j I FedEx Standard Overnight 
LfU (Next business morning) j I | (Next business afternoon) 

• FedEx RrstOvemigHt 
(Eeriiest next business naming delKrervto select locations) (Higher ritot apply). 

• FedEx 20ay ' .r~] FedEx Express Saver 
(Sacoivl business day) \ ^ (Third business ijayl 

i FedEx Letter Rate not available. Minimum charge: One pound rate. ' 

^ Express Freight Service f^dtsjcsoreMSOMB. " 

r. I FedEx Overnight Freight I I Fed^2Day Freight . I I FedEx Express Saver Freight - ., 
• L_1 (Next business day) I i (Second business day) I I (Up to 3 business days) 

(Call for delivery schedule. See back for detailed descriptions of freight services.) 
^ ji^ nr Packaging r—i FedEx r—| Fed^ r-^&'^'r^d'Ex 

M Letter •I—IPak , .LJBOX.' LJlube LaPkg.-' 

•t 

- Declared value limit S500 

3 Your Internal Billing Reference Inifbrrhatieti _ 

U To 

• 
-(One box must bee 

. Phohe. (^1(3 ) 67 "S-'ZirrXX^ 

U Special Handling ir—i—\ lAstwracfad ise-, 
Doesthlsshipmentcontamdanper' -,^ I—1^®^ 1— 

• K" UN,8.. . • Cargo Aircraft Only 

(Shipoer'i I 
" ."arrton 

latpwadl 

\E Payr 
•lirn,''-'" 

Bill rp 
to; U' 

/ < 
dress . 

CnidCw a^jTraco ha^al "'c.'.,. . . 

r~| Check here 
'—' if residence 
(Extra charge applies 
' * '> Express Saveil 

'Oangerous Gocxisiiennot be shipped n FedEx packagng 

• Obtain Recipient 
FedEx Account No.' 

" ii>7dPartv Credit Card Chc^k 
• ..li No. or Credit Card No. baiow) 1 

"HOLD* V. FedEx toceUdn. print FedEx address here! 

FbrlHOLi) at FedExtocation check here " V 
(Not available at aVKafiorn^ . ' f 

vemioht '"-'L 

State 
For WEEKEND Delive 

Dept/Floor/Suite/Room 

:utal PFokages 

(Not available with' I | (Available (of FedEx Priorrty Overnight . , '"-'IxJ (Available/of FedEx Pi . .. 
FedEx Rrst Overnight) an4i«dEx 20av only) -- ^ 'Overnighted FedEx2payonly) 

, (Extra Charge. Not 
i svailsbleitilllocr-.-;!' '*. 

Priority Overnight only) 

jhi^etthan' 

Total y&ight 

a value hi^er than ()0Q pec shipment, you pay an additional charge. See SERVICE 
..K-.:- .XMefftONSrORMaED VALUE/AND UMfl OF LiABIUTY section for further informaUon. 

Total Declared Value" ; Total Charges " 

^ 00 s. 
Credit Card Auth. 

m Release Signature' - . 

' Your signature authorizes Federal Express to deliver this ship
ment without ob(ainmg a signature and agrees to indemnify 

' and hold harmless Federal Express from any resulting claims. 

Questions? 
CaH faOO Go FedEx® (800)463 3339 

3E1 

'•7 -iL 

USA Airbill Mi 
FroiDi ^^press Package SeriM Packages underi50lb& • - : 

"L^dExPriorrty Overnight r~l FedEx Stai^ard Overnight 
^J.-fNext business morning).j J (Next businessstienudn)., 

: ' ,r~] FedExFirstOvemight- i., \ • 

.Phnn.(610) 771 "059if 

TECHLAW INC EHSrS 

(Earliest next business morning delivery u^select locam^l (Higher rales apply) . ^ 

• FedEx 2Day i. [TWIEX EX^SS Saver • 
(Second business day^j.v, . I 1 (TfiirdtuB[nsSs.c!a^f_ 
FedEjiLetletRatenotavailable.Mimmu'mcharge'.One^undrC[(f^r-^-;|— 

215 PRESI DENT IAL BI_VD 

^ Express Freight Senite. Packagesevefis^lbs. 

• FedEx Overnight Freight [Ti^y^ExiD^eight I ) FedEx Express Saver Freight 
(Hfxt business day) Li_J^econd business day) • I 1 (Up to 3 business days) . . 

Delivery commitment may 
be later in some areas. 

BALA CYNWYD 
.t^'4.^pept/FIoc|^/Suit^oo(Ti 

' (Call for delivery schedule. See back for detailed descriptions of freight services.) 

_ State 
PA ,,p[Mpackaging ̂  Fed^. Q ̂gpx Q ̂  gg^r 
—. , I • I r^- .'.• ' Declared value limittSQO --—^ 

Your Internal Billing Reference Information _ 

. Phone, 

iSp^^lai Handling I —; (One box must be checked) 

r •vesa^l'^QYesJ Does this';^rf||pent contain dangerous goods?* 

• .Dry.lce.iiS.^';;;. 
Dry Ice, 9, I;NI845_ 

I 

M-

otieqiired) 

I I Cergo Aircraft Only 
• *OBngefoos poodS carrot ba sfxpped in FedEx packaging. 

• •••. I I Obtain Recipient ' 

D' at FedEx (ocation, print FedEx address here) 

.State. 

. jOept/Hoor/Suite/Room • 

rn Checkhere . 
'—' if residence • 
(Exira charge appiiei 
lor FedEx Express Saver) 

Paytnprtt ^ , LJ FedEx Acco'unt No.. 
,• Recipient •Third Party •credd Card ^ [J CasW 

• • <S«rtoi,,v,ilt«Mni) LJ^ IEmerF«dExAccoumNo.o.C,edilC,rdNo.bel(iv,l^^ 1 . 

ZIP. • di-

For HOLD at FedEx Location check here For WEEKEND Delivery check here 
• HoldWeekday ... . _ 

I' J (Not available with 
' FedEx FirttOvemtghtl 

• Hold Saturday (Not available at aii locations) Fn Sabrdov Ddrvery NEW Sunday Delivery 
(Available for Fed& Priority Overnight (Available m FedEx Pnority - |__J (Available for Fedu 

•and FedEx ZOtyonlyl OverrwgW and FedEx 20ay only) ' Priorrty Overnight only) 
.* When daclaring a value higher than SID per ship'menL you pay an additional charge Sea SERVICE - ' V 

CONOmONS. DECIARED VALUE AND UMIT OF UABIlfTY section for further information. Credit Cafd Auth. 

iili Release Signature 

Your signature authonzesfederaf Express to deliver this ship
ment without obtaining e signature and agre^ tain^emnifv 
end hold harmless Federal Express from any resulting claims 

Que^ons^; ^ 331 

(b) (4)

(b) (4)

(b) (4)

(b) (4)



ENVIRONMENTAL PROTECTION AGENCY 
Office of Enforcement 

CHAIN OF CUSTODY RECORD 
(2£S.5S|I? 

—10 
REGION 3 ^ 

841 Chestnut St. 

^ PROJ. NO. PROJECT NAME 

<40 4f^(7i\/ni'-t(in A/'v^vf NO. 

OF 

CON
TAINERS 

////// /\/.s. ^>'1-; 
4x/-/4 / / / / / 

/ / / / / 4Anaxfs{tS 

/ / / / 
y/ / / / REMARKS 

^ / / / / 

SAMPLERS'. (S/gnetureJ ic 
NO. 

OF 

CON
TAINERS 

////// /\/.s. ^>'1-; 
4x/-/4 / / / / / 

/ / / / / 4Anaxfs{tS 

/ / / / 
y/ / / / REMARKS 

^ / / / / 
STA. NO. DATE TIME 

al 
S o o G

R
A

B
 

• STATION LOCATION 

NO. 

OF 

CON
TAINERS 

////// /\/.s. ^>'1-; 
4x/-/4 / / / / / 

/ / / / / 4Anaxfs{tS 

/ / / / 
y/ / / / REMARKS 

^ / / / / 

TK'^C5'P liH^ X h/iL~ TK^'flrp 1. Z. )8 04 Op4 -i-xmiaH'ii 4M/C> 

A /l/A-TA- fi b 6 B8 0 4 0^0^ , VXJ 

115^ X /uA-rA-d5-4 6 6 ^8 04 •o.'i A •j-'-J f 4; SVi 'fw 

X v<C-rii. - 6- 6- 5^8 0 a J • 
J 'i-tfg Y51' -fsW 
y-'^i'HrHio 

/?'y5- X /t/A-TiC- 0^//? Z ]! Q ft A C 
•y .. 

/^vsl X A/x- -T/c ' 0^^ t^D Z 98 a 4 ft ^ 4 \ • 
A yvf-fA^/ .v^x' 

V ?—» '7 < V j y 

/J</o X -L. V 0 9 ft ft • 1 'ft. ! ) 4> /f>vX 
X-XII 

Vit-on. vMir X 4/X -r<.- 016 6 2/ 0 fi ft 4 ft' ' ^ < v?i .TIKX 

r<.'pTA plfK J¥VO X Z 6 0 Q ft -1 ,f>: ^ ' L": ( > 3-1.1 7 fc 1'?.'! 
v>^ 

re.-<7>t- 10^0 X /v/t-Tie.* X. Z OQ 
T ;• . / ft 4 ft ^ , -5 ,• 

^ & 
TZ-fflC ie\0 X A/iL-rit' VlrL 6 6 98 0 4 ft ^ :-| • 

i-v(7 t 
,-i,)9<.V2<r 

rit- 02A Ifor X (U/L-riC T-' 0 9 
QJ' '-J ft 4 ft J 1 -J r 

1 Ij 

. Vf 7 6 yi-l /t-rv* 
' "J-v/ii w'l-V 

c?is-r X A/iC - Tt^ -' 1 6 I- ft 9 
U'- 9 J ft. A ft ; 1 ' t 7-V(7t V*-' W 

y "i -T-l 71 71-6 

T^-®lA Hhhi X A/it -r^' D\4 t 6 ft 9 
c; k/ ft 4 ft .' * -f 1,--,.11 ir^ 11 yf^ul 

' 7 - -V n « V Z-'' 

T/c'o^e HlrP fy/L -rc - -6 a ft <; 
6 C ft • o: Vf 1 l-X)fi,$OV 
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ENVIRONMENTAL PROTECTION AGENCY 
Office of Enforcement 

CHAIN OF CUSTODY RECORD 
PROJ.NO. 

SAM^^LERS: ISignifure) ^ 

PROJECT NAME 

^od(ord Arnu J CU(\ jmjj y)'4iS^l^larTh 

( hAMJMAa JUphLmiJ^ 

STA. NO. DATE TIME STATION LOCATION 

NO. 

OF 

CON
TAINERS 

Sivi i f - >G-
REGION 3 

841 Chestnut St. 
Philadelphia, Pennsylvania 19107 

as. 
f\ifMr\apoll%-)N\h -2.14:01 

/4i4r): /h-rw/^fLLrria^ 

Sb-o-b Meg 1 Z ^L8 H •« s •••i( 

5^-D4 1325: X {\rra&'Ne.Sh ^rfrrgni. 2. LR 0 A i MlW 
rm-^4 

4 fkra ^-AJFdh 5hn^an^ Z z ̂ •8 0. A 0? i ' 

24C0 X fnur Poini~'\ 3 98 A i-' J, 
rk 
w 1; 

0 SS'Zl ±1 H np3Q X f\r^ci3L- iocdCryj'^ Z. 0 ^ V O 0 4 'L t /-al 

ssr2r» 4]J2 DCS ftfyaX-&.ifj laaWinj 44iO 4: 0 S 
0_>- iVT^)ni<;K f¥ZV/)rC(_. 

2ZLQZ 1155: 
mipz^ 174-3 X 

l^rcZE- BggZmW//oj 44-/Y 3 3 0 Q 0^ or 5 ^ 

Arz-g z- 8.:? q biarli n^44n 3 3 0 Q A /I 
L> M 0? 5 

f*} -

^Z\n.^Ac. ?)\Cur\V cr-zmt^;^ 
4 

rLL 

xmn ££ i. 3-Z7,?755'd 

Date / Time 

H^S /43() 
Received by: (Signature) Relinquished by: (Signature) Date / Time Received by: (Signature) 

Relinquished by: (Signature) Date / Time Received by: (Signature) Relinquished by: (Signature) Date / Time Received by: (Signature) 

Relinquished by: (Signature) Date / Time Received for Laboratory by: 
(Sigrf^^e) 

/ 

Date /Time 
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Oiitrlbution: Original Accompanies Shipment; Copy to Coordinator Field Files 

Remarks 
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ENVIRONMENTAL PROTECTION AGENCY 
Office of Enforcement 

CHAIN OF CUSTODY RECORD 
PROl NO. 

I irZib V 
PROJECT NAME 

& 

STA. NO. DATE TIME STATION LOCATION 

NO. 

OF 

CON
TAINERS 

REGION^a 
841 Chestnut St. 

Philadelphia, Pennsylvania 19107 

(J-^. O'P^S^ALcct^Lab 

tnru^ m ) /2^ X - A/esh 3 iA Hi fij 

1 

Sb"Qip (440 X Arfc^& ' A/iesS.h ^trarA Z- 0^ io 
/-J liiS' l^rif^A'A/£<>h fihry9/}^ 2. 2^ FT 

5S-/4-
gtr(P7 

M MS'- X ArcaJr- iKt^Lrxirtih 
izzs. X Arfn A " S^tTr? 

Z z. Oi! 

zL M 0 4 £i 9 mlrv) ̂  h u 
IMS )( 

h - B/2lJ(jnrri 
- ̂ aJuar^ri 

Z is 0 4 FT F) f 

z z OF A FT 1 a 
-3 i 

i35d: )L Pif^TXrh" P^iJdnr^ VJJi 

Porari' BreQ.LcQcimA 

z z 0 o ^ o A i 
u ••"i 

KA 3 "hvphrr^dS^-O F 
iMn A. z z 0^ .0, ,,i 

•l_> -j; A ^ o\'SL''iD 
mi X 2 2-A Q A i -2^44^^/ 

2244-472.2. 
4 
15 

'io 

4 
ig' 

IZDS. X 
-B^cj ro^dr 

3 3 -• • 
A A 

z 
A -zz 

22.44 
4/1 rt^ 

A/WU 
SLzil 

X z 3 A i A A 

iisiS y 
£250 y 

Arf(jLl4- BaBLrrjHf/. 
Pnf/L4l' MqJ 

S-
T z i 

0 
rO ; -..J' 0 A A A. 

'hjj^li/'/iih^O'f U/IA/ OLP 

z o 
TO 7T 

F- <i 
TT 

\rU.. 

TPrOl fthjlf ZAOL^ y F4/xr es 0 0. C*J 
^ A S frrvpg'/dnlZ Fzz44M577)r^ V " -zzZj/^- ^ 

Date / Time 

4-2r?5' /45d 
Received by: (Signature) Relinquished by: (Signature) Date/Time Received by: (Signature) 

Date / Time Received by: (Signature) Relinquished by: (Signature) Date / Time Received by; (Signature) 

Relinquished by: (Signature) Date / Time Receiv^ for Laboratory by: 
(Signetfjije) 

>0U dl~ 
Date /Time 

Oiitrlbution: Original Accompanies Shipment; Copy to Coordinator Field Files 
dM- ol'\ 

Remarks 

Fehex A'rhaJt^. \ B0SU374-2UP * 

(b) (4)

(b) (4)



ENVIRONMENTAL PROTECTION AGENCY 
Office of Enforcement 

CHAIN OF CUSTODY RECORD 
PROf NO. 

V 
PROJECT NAME 

SAMPLERS: (Sianature) \ 
ra <0 

STA. NO. 

££^ 
jikhlMi 

DATE TIME 

mill 

U. 

/t/'O. U&riu. 

t. 
tit 

STATION LOCATION 

(^rfri M-barj Lnadi hn 

^-1 - hnA L^nd^nr, r 

NO. 

OF 

CON
TAINERS 

FV 
(22^^11%' REGION 3^^^ 

841 Chestnut St. 
Philadelphia, Pennsylvania 19107 

039 bes^jx-kL 
f^xin^oh'^ jinh 2-140) 

REMARKS 
A+t-n.' ArnoldTurrTt/^ 

'ffkrSkrriL'. 

?,-zz 

Relinquished byifSignature) Date / Time 

4-2-^? 1450 
Received by; (Signature) Relinquished by: (Signature) Date / Time Received by: (Signature) 

Date / Time Received by: (Signature) Relinquished by: (Signature) Date / Time Received by: (Signature) 

Relinquished by: (Signature) Date / Time Rece^d for Laboratory by: 
(Signature). 

dU. 
Date /Time 

Diitrlbution: Original Accompanies Shipment: Copy to Coordinator Field Files 

0'=(^(^ 

Remarks 

Pgb^X ffirb)ll hiot.3OSi^37^li0'' 
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(b) (4)



ENVIRONMENTAL PROTECTION AGENCY 
. Office of Enforcement 

ic_ 
REGION 3 

841 Chestnut St. 

PROX NO. 

1 
PROJECT NAME 

0^^-Ur^ O-nrLLJ ArYimu.n;l7m7 ^ ^inf' NO. 

OF 

CON
TAINERS 

55^ fesUafc 
/^uTyV)/4M/ Aonopoit'SiMb 2.i4o/ 
/ ̂/r.'v g / iv T.^ /c\vVn-A4TI o^Turnd/^ REMARKS 

SAMPLERS; (Sig, 
^ OcCH^tn 
(atkOAjy\j Ir 

nature) i <J 

^/) P yvi fl i' 

NO. 

OF 

CON
TAINERS 

55^ fesUafc 
/^uTyV)/4M/ Aonopoit'SiMb 2.i4o/ 
/ ̂/r.'v g / iv T.^ /c\vVn-A4TI o^Turnd/^ REMARKS 

STA. NO. DATE TIME 
Q.' s 
8 

00 < 
X 
0 

. STATION LOCATION 

NO. 

OF 

CON
TAINERS 

55^ fesUafc 
/^uTyV)/4M/ Aonopoit'SiMb 2.i4o/ 
/ ̂/r.'v g / iv T.^ /c\vVn-A4TI o^Turnd/^ REMARKS 

3TVD^ 4 > 1?' ̂  14-^5 X Arr-Or ^-A/Z.5b SfrT^m I X X |)6 H 0 0, 3-ZZ%^4-5-
^TrbA- 4 1 ^ 13^5' .X ArTt:} A-A/ZSjb 54rrr^ 177 / V y 0 4 Od 1 5-zz')(oi^^ 

4)1 ? P /^)D y ATY'Q A -Nl?,3h ^ih-ramr) X 0 4 AX H 3-22.fipiSf 
33-Zl -4-K X (\rt^a'X'-?iO£rLDnA'i nri 44-7^ X X 0 4 Oti 9 f 3-SZ?^484 
35-10 

*^1' 

X AirfoZt t4/)<4 /.nndiXo44A Z Xi m ̂ 4 9 -.1 
rj .t bn (SC. 

FPTDZ 4)1 H hr X 1 )8 pi 4 03 2 0 r.Kiri, P.M/li'. 3-Z7,?rW77 
1 1 1 F,traRla.nlZ 3-ZZ-') b'il •i 1 r r 1 1 ^,eJA RIoj^V 5-2z96'f7g 

P.ft-o? 4ii P n55 >( At^a4c-FV)rt Loodihr 4-4-7 1 ^8 0I4 0 3 9' 5-2Z,f(i.7a2_ 
1 ^ U 1 I F-iL- 3-7z?^9£»y 

7 7 1 J r 1 1 e.mSal-Z.R|^ril2 3-ZZ'ii'f h'i 

Relinquished by; (Signature) Date i 

4-2-'?? 
/Time 

I4J0 
Received by; (Signature) Relinquished by; (Signature) Date / 'Time Received by; (Signature) 

Date / 'Time Received by; (Signature) Relinquished by; (Signature) Date y 'Time Received by; (Signature) 

Relinquished by; (Signature) Date y 'Time Receii^for Laboratory by; 
(Sign^ra) 

Date J /Time 

OVf 

Remarks 

FEb^X Diitrlbution; Original Accompanies Shipment; Copy to Coordinator Fiald Files 

Remarks 

FEb^X 

'r 

3 03684 

(b) (4)



ENVIRONMENTAL PROTECTION AGENCY REGION 3 

PRO^. NO. 

X^-Z.'dLM 1 
'ROJECTNAME 

NO. 

OF 

CON
TAINERS 

y^o/x^-v/ / /a3.tf^5mEeL^)EUD 
/ / 2>39 Besi^ahs -• 

/ / T2frp«^ 

SAM^ERS; (Signaure) \ 

hmjULLA^jLj^Q hm QJ 

/U >0 • La 

A JL.. 

NO. 

OF 

CON
TAINERS 

y^o/x^-v/ / /a3.tf^5mEeL^)EUD 
/ / 2>39 Besi^ahs -• 

/ / T2frp«^ STA. NO, DATE TIME 
& 

u 

CD 
< g STATION LOCATION 

NO. 

OF 

CON
TAINERS 

y^o/x^-v/ / /a3.tf^5mEeL^)EUD 
/ / 2>39 Besi^ahs -• 

/ / T2frp«^ 
4-lh^ 1405" > Arfa A?- A/P^S'b5i-rj?dLrYV_. 1 }8 di 03 It 

I 1 
3h'DA- 4|i|'?/^ lasr )( Alts ̂  S/n 1 1 ( )4 D3 1'^ 

T i 4 1 1 3-22.^ 6447 
5K-/)5 4|i 1^^ I5IO X •ArfW A ->v£5b Sim? 1 1 ( ^8 M 1 3'-2Z'7/^4Sfi'4 1 X / 3'~2Z^ i 
5S-ZI 4|) y fVrr<a,'It -p)/7«) rvo d 1 n /} 4Xn ( ( )8 )4 bs 20 3-2Z? 6^34 !7 y 1 1 
55-20 4-11)?? no5' X taa^oac^im 44/^ 2- ( )8 p4 03 21 fv^^lmsb ^-2.24Msf 

4r V 7_ 2_ m-s|m5b 3~Wi%^9n 
FPro2 +ll It-. n+s X Ar-f^- 9)a aioadi 44-0 1 c 

t! 8( i4"( 3 ^3 Rel4 BlankL 3'Z7.?/<?^74 
-t 4 1 E-2Xli^'ilS' 

Z?fcZ. r4h^ y p)r?6 L OOJAI "hCt AA-( ̂  ( 58-) J 0 1 RivT<vA-e^P)r^.r.tA 3'Z2.^6f 7f 

4 > •- J J 1 1 
TFrr \ \^E\ IIT IE fMJWL 1 3~Z4767a5~ 

Relinquished by; (Signature) Date, /Time 

l43o 
Received by: (Signature) Relinquished by: (Signature) Date / 'Time Received by: (Signature) 

Date 1 'Time Received by: (Signature) Relinquished by: (Signature) Date t 'Time Received by: (Signature) 

Relinquished by: (Signature) Date ; /Time Recced for Laboratory by: 
(Si^a^re) 

rJ-
Dati 

yy 
> /Time F temarks 

=t^bE)( ffirb)'llA/D.:^'0S(D{t?91^Z0SCp'^ Oiitribution: Original Accompanies Shipment; Copy to Coordinator Field Files j 

temarks 

=t^bE)( ffirb)'llA/D.:^'0S(D{t?91^Z0SCp'^ 

b 

03685 

(b) (4)



Region III, General Regional LaboraCory ^ ̂  
Annapolis,.Maryland 

HAZARD Aim RlSr ZTPOSDRZ DATA. SHEET 
LEVELS OF PERSOHAL PROTECTIGH DDRIHG SAliELIHG 

BACKGROmm. 

Under the authority of Section 104 of the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA or Superfund) of 1980, Section 311 of the Clean 
Water Act, and Subtitle I of the Resource Conservation and Recovery Act (RCRA) , EPA has 
been delegated the responsibility to undertake response actions with respect to the 
release or potential release of oil, petroleum, or hazardous substances that pose a 
substantial threat to human health or welfare, or the environment. 

GENERAL 

This form is to be used when collecting Environmental Samples (i.e. streams, farm 
ponds, wells, soils etc.) and for Hazardous Samnles (i.e. drums, storage- tanks, 
lagoons, leachates, hazardous waste sites). This information is intended for use as a 
guide for the safe handling of these laboratory samples in accordance with EPA and OSHA 
regulations. The sample classification(s) and levels.of personal protection used by 
the sampler in all situations will enable the analyst to be better aware of potential 
exposure to substances in air, splashes of liquids, or other direct contact with 
material due to work being done. 

DEGREE OF PROTECTION 

Level A: Highest level of respiratory, skin, and eye protection needed. 
Fully encapsulated suit, respirator self-contained (Tank type) 

Level B: Highest level of respiratory protection but lesser level of 
skin protection needed. 
Chemical suit, respirator seLf-ccutained (Tank type) 

Level C: Lesser level of respiratory protection than Level B. Skin • 
protection criteria are similar to Level B. 
Chemical suit, cannister respirator/cartridge 

Level D; Work uniform without any respirator or skin hazards. 
Lab coat, gloves etc. 

CIASSTETED FIELD S.AMPTE.S 

Environmental ̂  Hazardous ^ Comb. (Env. & Haz.) Radioactive 

Site Name: flAPFOfi-f) AtiMy A/y\JlM^AyT Sampling Date: 

S C3. No, I F I 1 I 1 t r 

* I I I F I I » F I 

Q 

(must be taken prior to stib'mission of aqueous samples) 

Sampler: _Work Phone Number: ̂ /6 ~ 

Personal observations at time of sampling (surroundings) : 

PLC^Se,rc FOfi Pee 5c 
ro/l.^o-^r Of AU. 

Sample collection observations (physical sample, odors err t AAC 



% 

OTe^ 
A^y-<AJL .£<yo<tZci>7u^ « 

pes .,<3yC/ue<K^ PA41 
'YiL'OiA ~< 5~-/, ^ 
r^-0}B ),)~iY.O 
ra-o:iA o>5-~9^o 
r^-oxc ^,(~/y 
TfL'03B 0,9-1,0 

T^R 
T-AzOJt 
pn -oH^ n'-'o'ri 
Tn-or^ H.i'is-
TfL-osB /./-y.is 
rs>~-o'^t) ^.i-zr 

^J/Cot/t..^yOo<^ /C</Z£4- ,-ii^ 

^ . CicZoJA^ ^ 

"a- , , ' 

cr^ A^t0iup£-

^ „.^,^cXs^y 
/.M^) > 

^ Y929A/A^ 
/l-d^^tZy . 3^^U(n^ -iiyC/lM-^tcoii^ .^ly<Xtit.fp£ca- t?Cc.yix^ -^i^-o 7~#V7<P .-<l-a.'»#.;«-«^ ^ 

JL 0 >iyOi>t,t^.^yj2t6- -CpytLCt, D~' T.^/P**i. . 



FedEx. USA Airbill 23^30 
DT From 

Sender's.
Name ^ . Phone 1 410| 433-3.^332 

DepUFIoor/Suite/Room 

Company 

Address 
CROSS K£YS EAST BLDG 

—- V , . : • — 
• 't> • • V\Lv 

SALTK^QRE 
'."-T 

, HO. 2121?i 
Rlatp Zip 

^ .r . 

• x p • City State_J__ Zip. 

^J'-Yoifr Internal Billing Reference Information 

HIT
S'f" . Phone. 

Company 
U^, OArS Q^A (iAj.) 

Address . 
^1,1 B>^ ") hf^c-.4^ 

(To 'HOLD* at FedE* location, print FedEx address herel 

Anr\'\ ^ol15 City 
For HOLD at FedEx Location check here 

•
Hold Weekday i—i Hold Saturday (Noiavaiiatjieataiiiocaiionsi 
(Nor akai/ab.'ff wift (Not available w;fh FetfEx First Ovarnight or 
FedEx Fust Overnight) FedEx Standard Overnight) 

C 7 . State Zip _ 
For Saturday Delivery check here 

•
(Exits Charge. Not available to all locations) 
(Not available with FedEx First Overnight 
or FedEx Standard Overnigml 

O 9 3 

212375 
Express Package Service Packages under 150 lbs. 

FedEx Priorily Overnight 
(Next business morning) • FedEx Standard Overnight 

(Next business afternoon) 

• Nl'iW FedEx First Overnight 
(Earliest next business moimng delivery to select loceiionsl 

• 

• 
I—I FedEx'^Oay' 
i I (Secohd business day) 

* FedEx Lener Rate not available. 
Minimum charge: 
One pound FedEx 2Davrate. 

le later in some areas. Express Freight Service Packages over 150lbs. 
FedEx Overnight Freight r—i FedEx 2Day Freight j—I FedEx Express Saver Freight 
(Next business-day service [ (Second business-day | | (Upto 3 busmess-day service • ... 
lor any distance) service for any distance) based upon distance) ~ 

{Call for delivery schedule. See' back for detailed desq^jptions of freight products.} 'tV'.' 

n Packaging I—I FedEx 
Letter I—1 Pak 

Declared value limit £500.' 
• FedEx 

1 
Q FedEx 

I Box • FedEx -J Tube 1 Other 
Pkg.. •• 

(As per aiiactied 
; StvpiWf l 
* Decttrntn) 

4(C>) C73 
, DeptyFloor/^e/Room 

Special Handling I—I '' Does this shipment contain dangerous goods? I—i Lairmrt i—i ra rrairt 
• . ...S« CargoArrcraftOnly . 

(Oarigeious Goods Shipper's Declaration not required) 

D Payment 

S"fe] • Obtain Recipient 
F • 

Sender 
(Account no. in 

section 1 will be billed) 

J FedEx Accoiiiu No. 
[^Recipient Third Party Q] Credit Card | | CasW 

1 (Enier FedEx account no of Credit Card no. below) 1 

Tygt^ht. Total peclared Value' Total Charges 

S .. • .00 $ • 

Total P^kages 

• Whan declaring a value higher than SlOO per shipment, you pay an additional charge. See SERVICE « „ J A 
CONDITIONS. DECLARED VALUE AND UMIT OF.UABIUTY section tor further Information. treOft UarO AUtH. 

EI Release Signature ^— 

Your Signature authorizes Federal Express to deliver this ship-
ment withotjt obtaining a signature and agrees to indemnifv 
and ftoid harmiass Federal Express from any resulting claims. 

Questions? 
Call 1 800-Go FedEx 

"I. (T-800-463-3339) 

E7E 
-t'" 

Pav. Date 6/96 
PART/147956 

^1994-96 FedEx 
PRINTED INUS.A 

OOFE 10/96 

<# 

(b) (4)

(b) (4)



>hS 

Region III, Office of Analytical Services and Quality Assurances 
Annapolis, Maryland 

HAZARD AND RISK-EXPOSURE DATA SHEET 
LEVELS OF PERSONAL PROTECTION DURING SAMPLING 

BACKGROUND 
Under the authority Section 104 of the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA or Superfund) of 1980, Section 311 of the Clean Water Act, and Subtitle I of the 
Resource Conservation and Recovery Act (RCRA), EPA has been delegated the responsibiIity:to undertake 
response actions with respect to the release or potential release of oil, petroleum, or hazardous substances 
that pose a substantial threat to human health or welfare, or the environment. 

GENERAL • 
This form is to be used when collecting Environmental Samples (i.e. streams, farm ponds, wells, soils etc.) 
and for Hazardous Sample (i.e. drums, storage tanks, lagoons, leachates, hazardous ws^te sites). This 
information is intended for use as a guide for the safe handling of these laboratory samples in accordance 
with EPA and OSHA regulations. The sample classification(s) and levels of personi^ protection used by 
the sampler in all situations will enable the analyst to be better aware of potential exposure to substances in 
air, splashes of liquids, or other direct contact with material due'to work being done. L , I 

DEGREE OF PROTCCnON , ^ i 

Level A: Highest level of rwpiratory, skin, and eye protection needed. ;Fully encapsulated siiit, respirator 
^ selfoontained (Tank type). ; ' | . 

Level B; Highest leyel of respiratory protection but lesser levei of skin protection needed. Chemical suit, 
respirator self-contained (Tank type). ! ; i - t • : J:: 

Level C: Lesser leVel of respiratory protection than Level B. Skin protection criteria are similar to 
Level B. iChemical suit, canister respirator/cartridge - -1 -. / L,cvei c. .v,nermcai sun, canister respnator/cartndge—i ;— ~ -

X Level D: Work uniform wifhout any respirator of skin hazards. Lab coat, gloves etc, 

CI.ASSIFIED FIELD SAMPLES 

Environmental • Hazardous ; Comb. (Env, & Haz.) • • Radioactive 

Site Namei^/V'PFO^^ /\-V\Mui\| \T10f\| PL/WTSampling Date:: 

sta No. TB-OZ. (SL6>-bZ Sr>b^:SDY^ iSS-2i(. ! ^ . 
' "" " ' ' ' ' 

FieldpH: .. . MA: : MA : IKiA AlA li. : ^ 
(must be taken prior to submission of aqueous samples) : : i ' i 

'• Work Phone Number: (9 I 

Personal observatioris at time of sampling (surroundings): AxO. • ^ 0 \ 1 . 

AG fyb/iDUS 

lAQ ^' :' ,'' ^ ' "T;"1 i ^ r (J ^ ^ I ; ,. ^ F~~ ^ 
Sample collection observations (physical sample, odors etc.): X Q r9p€^l -fl d 

•1 
5-

% V 

(b) (4)



r:; FecEx .USA Airbill 
li From 
..'2/IP/^33 

, O'elivery comnr 

Sen^dsr s 

Company TECHLAW INC EH?-<S 

, ,rt'1hed&Priority Sverpiah^^ . . [*"1 FedEx Stanitaql Oyerftiohtj , \ . ! .. . 
H. (Nertbusinea morning) - I J (Noxt business ahemoon) ' 

^ j ^ .( I FedExRrstOvernight. ^ ^ •.-
,• • f L_d (Earlieswextbustfiessffiorningdelivervtoselecilocaiionsl (HigheriBtciapplf)^ • ^ 

• 7^A > -O 5<^t • f rr^inpedEx 2DaV " H FedEx Express Saver * • / * • .>'• 
. t ' r*l I 1 (Third business day) •*/ "'•'• 

r . ~ •'—FedEx l.e?er'fl8»o not available. Minimum charge: One pound rate.—^4. V.* ' 

< 'EH Expressfteight Service. Pflctosvovwjsotti , .. "^^^ 

i^ddr^ss '• ?i5 PRESIDENTIAL BLVD 
. ,~TlFe'dExOv0fnightCreighf. 

INextbusinoa^dayl'^ ^ ^ ^ , ... _ isdayt . T^.tUpipS^buiiWssd^Ts) ..-N ' ^ ^ 

' . •i'../.,.'-'. ' See back to? Jmafleijd^vrjptjpn? of freight lei^icTBSrF- * * 

City BALA CYNWYD 

Your Internal Billing Reference Informatipn i •'> ^ ' • 

iTT

Company. 

Address S J 3 B ̂  S /n ̂ /G. RC/ 
/To 'HOLD* 8t FadE* locsoor), prrnt FedEx oddresj hare) ^ 

City /} >7 f>c> //J _ State 

DepWRp,or/Suite/Room 

«,« jQtal Packages ' Total Weight TotalWeight To^l Deblared Value' >Total Charges 

For HOLD at FedEx Location check here For WEEKEND tfeliyerv checKhwe li'^lSwlV^a^il'ocitiDnU f f • • $ • 00 $ 

FedEx Rrst Overnight) artd FedEx 2D8Yonlvl Overnight and FedEx 20ey only) 

EI •1 Release Signature 

aGSbtTTMaasi 
' 'y' 

- n v*. 

321 
' Your signatijreauthBrjzes Federal Express to dellver^is ship-

-• ; .rnent without obtaining a signature and agrees to indemnify t 
•' a«4hold^armtess Federal Express from any resultir^ claims. ^ 

* i> I'yObWions? • ' 

- •' ' • ^ '. ...'.. . ' :j..; y ..... • s/'' . v.* \ » 

WCSL 0298 
Rev. Date 12/97 • 

• • Pan/153023 ' 
01934-97 FedEx ' 

PRINTED INUS.A. 

(b) (4)

(b) (4)



Region III, Office of Analytical Services and Quality Assurances 
Annapolis, Maryland 

HAZARD AND RISK-EXPOSURE DATA SHEET 
LEVELS OF PERSONAL PROTECTION DURING SAMPLING 

PACKGROUNP 
Under the authority Section 104 of the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA or Superfund) of 1980, Section 311 of the Clean Water Act, and Subtitle l of the 
Resource Conservation and Recovery Act (RCRA), EPA has been delegated the ipsponsibility to undertake 
response actions with respect to the release or potential release of oil, petroleum, or hazardous substances 
that pose a substantial threat to human health or welfare, or the environment. 

GENERAL 
This form is to be used when collecting Environmental Samples (i.e. streams, farm ponds, wells, soils etc.) 
and for Hazardous Sample (i.e. drums, storage tanks, lagoons, leachates, hazardous waste sites). This 
information is intended for use as a guide for the safe handling of these laboratory samples in accordance 
with EPA and OSHA regulations. The sample ciassification(s) and levels of personal protection used by 
the sampler in all situations will enable the analyst to be better aware of potential exposure to substances in 

~ air, splashes of liquids, or other direct contact with material due'to work being done. L 

DEGREE OF PROTECTION 

Level A: Highest level of r^piratory, skin, and eye protection needed. ;Fully encapsulated suit, respirator 
^ self^ontained (Tank type). ~ ; -J i—i 

Level B: Highest level of respiratory protection but lesser level of skin protection ndeded. Chemical suit, 
respiratoi;, self-coqtained (Tank type). - i .J 

Level C: Lesser level of respiratory protection than Level B. Skin protection criteria are similar to 
^ Level B. jlChemical suit, canister respirator/cartridge 

Level D: Work uniform wiiiout any respirator or skin hazards. Lab coat, gloves etc. I 

CEASSMEP FIELP SAMPLES ; 

^ Environmental ; Hazardous • ' Comb. (Env. & Haz.) ' Radioactive 

Site Name: Sampling Date: _ 

Sta No. re-OZ . iegr02. SPQ-U . ^S^ZQ, T i . L_ 

Field pH N/^ • : NA , f\fA , i N/^ . ; 
(must be taken prior to submission of aqueous sainples) i -

Sampler: CAT)-h|/ Work Phone Number: (p 11 

Personal observations at time of sampling (surroundings): _ y I 5* : 1/70 

iAo • • r"l 
y-i-

Sample collection observations (physical sample, odors etci): plnJLj'PnGClA 

(>^^^ • ' '" ; T;" "^ 
--i— 

% A 



Farm 

Df ;Ftbni 
Date 

^NIT 
TECHLAW', INC EH?<S 

I'M Express Package Service Packages under 150 ibs. 
i^tJEx Priority Overnight 

'V6a business rnorningl • FedEx Standard Overnight 
(Next busitiess efternoonl 

P,„„„(6it0) 771rQ591. 
• • V ••, • T—irr 

V 
Company 

Address 

"T" 
115 PRESIDENTIAL B.LW''" 

— -..^'.T ^ 

City BA^G^'NW; 
*;.. . • • DeptyRoof/Suite/Room 

„p 19004-1201 
Vdur Ihternal Billing Reference Information _ 

BTT- ^ 
Recipient's 
Name _ 

03-P63Y 

Company OA^tP/j la librja ' 

.Phone, 7^10) 573-2<^cO 

&33> bciijp/e^ R<3 -
»dEx locAiion, print FedEx eddres^tfrel 

Address 
(To 'HOLD' at FedEx locelion, print 

r~] Check here 
' '—' if residence 

(Extra charge applies 
(or FedEx Express Saver) 

City Aflnapr, />S 
tfedE 

. State. 
For HOLD at FedEx Location check here 
• HoldWeeftday 

(Not avBilabie With 
FedEx First Overnight) 

Dept/RoorySuite/Room ^ 

fMD- 7^ 7^ 
• Hold Saturday (Not evailebla St a)l locBVons) 

lAveilablB tor Fedtx Ptiority Overnight. 
and FedEx IDay only) - T • • • 

Fgr WEEKENpOeTrfBt^clieck here 
.Liens) /pi Saturday Delivery ' - 1 I NEW Sunday Delivery 

Vv pLJlAxfflBbV(w FedEx Priority • LJ (AvaileblB (or FedEx 
• • Overnight B»d FedEx 2Dsyott)y) Priority Ovetnight only) 

aQ5tit>')7^Eoaii 

^ '1' •"'i.tCariiMt next business morning delivery to select locotions) (Higher rates yplyl' ' Vj»,^ 

• (TlFed^2Da^' .fH FedEx bcgr^&SavSr'^ 
. L_J (Second business day! i? Lid^.fThitdjJijfiow.^.^^. 

• L—:—FedEx Letter Rate not Bvaileble. Minimum charge. Qojiibuna r'aLff^-i^—W 

V' -•• • • 
be iKer in some ere a/ 

I I FedEx Overnight Freight • r^'f^'dEx 20ay Freight.. .• I I FedEx Express Saver Freight. 
I J (Next business deyj 1 I (Second business day) I 1 (Up to 3 business days) 

(Call for delivery schedule: .See.'bad tor detailed descriptions of freight services.) : 

n I Packaging pi FedExW r-l FedEx ' (—1 FedEx f—lFedEx 
^ , LJ Letter;L_l Pak , LJ Box LJlube 

1 DaclaredvaluBiimitte00.4rH L 
box must be checked) • • » 

Wt(BtacM| Iv, (Sfw'i 
Shppar's YSS Daclamon . 
£l,d«toO I '• ^narwa#^ 

13 Special Handling ; 'r^ rnv ».».»•«(— 
Does this shipmertt contain dangerous goods?* I JSSStoo I '• 

• K1,ON,8,S :._L_r,. Cargo AiicraftOnly;:;;;;:-
'DangerousGoodscannotbeshippedinFedExpackaging.' 

fo" • SStoSNoi" ORecipient •ThirdPartyj0SeditCard^ •gaW 
Sselio,Iwillli«MMI ;• ijt--Jt-tEnKrF«dExAccom!tNo.oiCrxiltllST3No.l>«lo»|: —I ' 

Total Pai Totsf Weight Total Declared Value* " Tota? Charges 

•i .00 
•W(ien(feclaiingavaluahigherthanSl00pershipm8m.youp8Y8nedditi'onBtct\arge.SeB$ERViCC .• « •'j.lp'"'j . 3 • 

COMOinONS, DECIAREO VALUE A(«0 UMfT OF UABIUTY secuon (or further inlormation. . ' UeO/I LarO AUin. 

lil Release Signature ; 

Vout signature authorizes Federal Express to deliver this s(iip-
ment without obtaining a signature and agrees to indemnifv -
and hold harmless Federal Express trocir any resulting claims. 

Questions? 
Call 1-800tGo-FWEx® (800)463-3339 

0048723lO O 

3S1 . WCSL029a-.: 
Rev Date 12/97 ' 

•Pan #153023" 
©1934.97 FedEx,. 

.'PRINTEDIN U.S.A.; 

(b) (4)

(b) (4)



Region III, Office of Analytical Services and Quality Assurances 
Annapolis, Maryland 

HAZARD AND RISK-EXPOSURE DATA SHEET 
LEVELS OF PERSONAL PROTECTION DURING SAMPLING 

PACKGROUNP 
Under the authority Section 104 of the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA or Superfund) of 1980, Section 311 of the Clean Water Act, and Subtitle I of the 
Resource Conservation and Recovery Act (RCRA), EPA has been delegated the responsibility to undertake 
response actions with respect to the release or potential release of oil, petroleum, or hazardous substances 
that pose a substantial threat to human health or welfare, or the environment. 

This form is to be used when collecting Environmental Samples (i.e. streams, farm ponds, wells, soils etc.) 
and for Hazardous Sample (i.e. drums, storage tanks, lagoqns, leachates, hazardous wiEiste sites). This 
information is intended for use as a guide for the safe handling of these laboratory samples in accordance 
with EPA and OSHA regulations. The sample classification(s) and levels of personal protectioii used by 
the sampler in all situations will enable the analyst to be better aware of potential,exposure to substances in 
air, splashes of liquids, or other direct contact with material due to work being done. • 

PEQREIB or pROTTcnoN ; , 
• Level A 

Level B 

Level C 

Level P 

Highest level of respiratory, skin, and eye protection needed. .Fully encapsulated suit, respiratoir 
self^onttiined (Tank type). , . : . i i _,.; ! 
Highest level of respiratory protection but lesser level of skin protection n^ed. Chemical suit, 
respirator self-contained (Tank type). 
Lesser level of respiratory protection than Level B. Skin protection criteria are similar to 
Level B.iiChemical suit, canister respiratotA»rtridge -
Work uniform without any respirator or skin hazards. Lab coat, gloves etc. j 

q^ASSIFJEP FJEEP SAMPLES 

Environmental ; Hazardous ^ Comb. (Env. & Haz.) ' •••' Radioactive 

Site Name:1^ADFoR4^ A K MPAI ITOKI PLAMT Sampling Date; 

StaNo. SW-Ql. \h)v\)'04.\MV\|-ID(p. \MW-Qfo. TB-o| . l&~o\ . 

:!•% n.\o . M"O^. —.NAI --T 
(must be taken prior to submission of aqueous samples) i 

Work Phone Number: (l}l0~"7n I 

Personal observatioils at time of sampling (surroundings): TvipiTgcl 

lAO \te^±r)&\OY\ 

Sample collection observations (physical sample, odors etc.): _h; Pi 

hiY\ner\/i. ^U'l l Vlid 

Vvovxkv^.F^ \no odpY. 

(b) (4)



r. FecEx. USAmrbill S flOSttlTMSStO Form 
I.D. No. 

•I. From 

;;y 

ar n-v i 

•EID Becipient's Copy 
EEn;^ 
ITfedBi 

. IXJ (Nen bi • FedEx Standard Overnight 
(Next business afternoon) 

. Phone (610) 771-0591 

xpress Package Service Packages under is'olbs. 
dEx Priority Overnight 

J (Next business morning) 

• FedEx First Overnight 
(Earliest next business morning delivery to select locations) (Higher rates apply) 

• FedEx 20ay 1^ FedEx Express Saver 
(Second business day) I 1 (Third business day) 

I"- — FedEx Letter Rate not available. Minimum charge: One pound rate. ' 

Company 

Addrt 

TECHLAW INC EHStS 

215 PRESIDENTIAL BLVD 

BALA CYNNYD,. 
I Your Internal Billing Reference/nf^ation 

. State ZIP 

s ' • DeptyRoor/Sufte/RooriKt-

19004-1201 

ED Express Freight Semce Packages over 150lbs. 

rn FedEx Overnight Freight I I FedEx 2Dav Freight \ I FedEx Express Saver Freight 
I I (Next business dey) I I (Second business day) .1 1 (Up to 3 business deys) 

^ •• (Call for delivery schedule. See back for detailed descriptions of freight services.) 

• paVging I—(FedEx I—(FedEx (—(FedEx (—(FedEx 
^ » ,1—I Letter I—I Pak I—I Box I—iTube 

-Declared value limit S500.-
Pkg. 

Recipient's 
Name . . Phone. AiC) S7J-Z6cd> 

Q Special Handling 
Does this shipment contein dangerous gqpds?* JQNo | I| 

• D°^^'o,uN,«5: _x, • Cargo Aircraft Only 
• ^ •OangerousGoodscannorbeshippedinFedExpaclcaQlng. 

Company OUIII^aiiy W • T — n r , — - . f 

Ret 
(To 'HOLD* at FedEx locatiorvprint FedEx address he^g^ ^ 

City ^n/'iapohs 

I I Check here 
I—i.if residence 
(Extra charge applies 
for FedEx Express Saver! 

mM Parent 
Bill ("ORender 

•3 lAcco 

• Obtain Recipient ' 
FedEx Account No. 

[^Recipient ["jlhirdParly QCreditCardyQ CasW . 

\ap . State 
For HOLD at FedEx Location check here 
• Hold Weekday I I Hold Saturday (Not evaiiabie at aii looaiions) 

(Not available with i I (Available for Fedu eifority Overnight 
FedEx First Overnight) end FedEx 2Dav onlyl. 

For WEEKEND Deliver^ check here available a °all Id 

I I Saturday Delivery PH NEW Sunday Delivery 
I I (Avalleble for FedEx Priority LJ (Available for FecfEx 

Overnight and FedEx 20av only) Priority Overnight only) 

Total Declared Value* Total Charges Total ^ckages 

•When declariiig a value higher than JlOO pershipmenLyou pay an additional charge See SERVICE « ' L ' 
CONDITIONS, DECLARED VALUE, AND UMIT OF UABIUTY section (or (uriher inlormeiibn UreOrt tarO AUDI.! 

El Release Signature. 

aQ SbblTNSBb O 

Your signalufo authoriles Federal Express.to delivar this ship-
ment without obtaining a signature and agrees to indemnify' 
and hold harmless Federal Express from any resulting claims. 

Questions? 
Call rSOO Go FedEx' (800)463 3339 

004872B10 O 

321 WCSL 0298 
Rev. Oale 12/97. 

Pan #153023 
©1994-97 FedEx 

PRINTED IN USA 
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iOlIOffDiEE [FlldimiDDflS 
ENGINEERS AND PLANNERS 

GANNETT FLEMING, INC 
Suite 200 
East Quadrangle 
The Village of Cross Keys 
Baltimore, MD 21210 
Fax; (410) 433-6520 
Office: (410) 433-8832 

April 6, 1998 

Mr. Arnold Turner 
U.S. EPA, Region III 
Office of Analytical Services and Quality Assurance (OASQA) Laboratory 
839 Bestgate Road 
Annapolis, Maryland 21401 

Re: EPA Contract No.: 68-W6-0009 
EPA Work Assignment: 13-298Y 
Radford Army Ammunition Plant/New River, Virginia 
EPA Region III 
Shipping Date: April 2, 1998 
Federal Express Airbill No.: 2894308093 

Dear Mr. Turner: 

The purpose of this letter is to correct errors on the EPA Chain-Of-Custody (COG) form numbered 
316323 for the above referenced sample shipment to OASQA Laboratory. Two incorrect Station 
Numbers appear on this COG, on the fifth and sixth sample lines. The information presented on the 
original GOG, and the correct Station Numbers are provided in the following table: 

Incorrect 
Sta. No. 

Correct 
Sta. No. Date Time 

Station 
Location Tag Numbers 

TR-04E TR-04F 4/2/98 1345 NR-TR-04F 3-2196447 and 
3-2196448 

TR-04ED TR-04FD 4/2/98 1345 NR-TR-04FD 3-2196449 and 
3-2196450 

These samples were to be analyzed for BNA/PGBs/Pesticides. 

Attached, please find a corrected copy of GOG 316323. 

I apologize for the inconvenience these discrepancies have caused. 

Sincerely, 
GANNETT FLEMING, INC. 

 

cc: Carolyn Sierra Bernota (EPA Region III OASQA) 
Robert Thomson (EPA Region III) 

 

J:\ROC 1 \REG3\31113\MTF\040698A.MTF 

/cP 
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ENVIRONMENTAL PROTECTION AGENCY 
Office of Enforcement 

REGION 3 
841 Chestnut St. 

PROJ. NO. PROJECT NAME 

(^40 Foxp jj^my /i^(7]vni NO. 

OF 

CON
TAINERS 

////// Z^-^' W <$?A (calX) LcC 
ZxZx / / / / / S'3l 

/V^'sA / / / / / '^''^"1 

/ / / / / ^ / / / / REMARKS 

//// 

SAMPLERS; (Signature) f' ^ /K/ 

StrOr^rr T. 

NO. 

OF 

CON
TAINERS 

////// Z^-^' W <$?A (calX) LcC 
ZxZx / / / / / S'3l 

/V^'sA / / / / / '^''^"1 

/ / / / / ^ / / / / REMARKS 

//// 
STA. NO. DATE 

luA 
TIME 

C
O

M
P.

 

G
R

A
B

 
STATION LOCATION 

NO. 

OF 

CON
TAINERS 

////// Z^-^' W <$?A (calX) LcC 
ZxZx / / / / / S'3l 

/V^'sA / / / / / '^''^"1 

/ / / / / ^ / / / / REMARKS 

//// 

'^^5" X V/C- 0 5~D X. z 3-Z|1tVV6 x/tro 
•3,-t.je) S lyvr 

X /l/X." TA - 6 X z '• 
•l-L\«IiVWW 

TC-of^ ^I'h n jp X /t/A- 7^ - (jf/l z L •j-^l 4lnJ 

X v/C- TKL - Z- z-
7 -T- 1 fi ^ im-i 

Vva 
T^-o^t 'ihM /?Vf X Oi/;: z T 

•3- -^ifO "i-i ? y^r^'C A -^•-. ^tJI (-"(yr- rfnT( 
J-X/'^XVYJP ( t V J ^ 

TA-c4eo /^vT X nr.-Tit- f o riwi -Z. Z 
•3-T-z-qr ^ yV'^'fAt/ 3 i. Il 
J-i-i y3—' r7 a V j y 

/3V0 X A'X.-TX.- (?4/\ "V X 3- ^ ? t X#? /f«4 
% -i( 7 t V3 <7 

Tit-OTL ft ic/? <r X (U/C -TL- OIL Z •3- 1-/7Z V3/ Aurf 
-s.- X 1 7 * Y3 z 

TIC-PTA i\T- X (^it-l 0-74 Z Z 
3 - X 1 «/fr ^1-2,7 

V>t> 

X /l//2.-T/e.- 0}^ •L. X 
•3 - XI <i t VX.7 
3-i|qffc VX{r 

re-i'id IP 10 X A/iC-J ft' OVL X Z 
•x~x.1l 1. US' 4>-1 
, - t t 9 t V X<r 

rit- o^A lhh IPos" X A/iC'YiC - C T 4 V -L- 3-xMt Vi7 
3->M< 

A/x. - 7^ - n (3 I z 
J - U|<( fc X / 

3 - ̂  ( ft V^-Z 

/i/^ - rA ^ i?/4 I z. \ 
/-xll^VZP 

TA-£^£ A A/x -Tit' ^ Vf "V z 1-Ztfc9^p 
Relinquished by: (Signature) Date, /Time R eceivet^l^Vs/^nXfure; 

• "Y:;. 
Relinquished by: (Signature)' Date / 'Time Received by: (Signature) 

Relinquished by: (Signature) Date 1 'Time ReceivedJ^' ^l^atVe) i\ 

-• . - y 

Relinquished by: (Signature) Date / 'Time Received by: (Signature) 

Relinquished by: (Signature) Date / 'Time Received for Laboratory byV 
(Signeture) 

Date / Time Remarks rt> nM^r' 

c ^s* 's Ctnf.fif'k, 

rc4 £/ ^ Oiitribution: Original Accompanies Shipment; Copy to Coordinator Field Files 

Remarks rt> nM^r' 

c ^s* 's Ctnf.fif'k, 

rc4 £/ ^ 

3 16323 
y 



^^IRONMENTAL PROTECTION AGENCY 
^ Office of Enforcement 

REGION 3 
841 Chestnut St. 

PROJ. NO. PROJECT NAME 

NO. 

OF 

CON
TAINERS 

////// 0^^ aA V'-'" 
A^A> / / / / / 

A / / / / / Ynrtnl^W'S^ AlO 

/ / / / 
/ / / / REMARKS 

AA^y/ / / / 

SAMPLERS: (Sign tture) l^oLe^f' 

NO. 

OF 

CON
TAINERS 

////// 0^^ aA V'-'" 
A^A> / / / / / 

A / / / / / Ynrtnl^W'S^ AlO 

/ / / / 
/ / / / REMARKS 

AA^y/ / / / STA. NO. DATE 
/,.A 

TIME 
CO

M
P.

 

G
R

AB
 

STATION LOCATION 

NO. 

OF 

CON
TAINERS 

////// 0^^ aA V'-'" 
A^A> / / / / / 

A / / / / / Ynrtnl^W'S^ AlO 

/ / / / 
/ / / / REMARKS 

AA^y/ / / / 
TiCosv y VA- Yi^^-® 5~D Z. z 3-^-11 fr VYi XX/O 

r<--ose' v/'/l? N}y X /l/A- TX- - "S B 1 2. *•• 3-T.ITI' vv? 
1 -Li T 4. VWW 

^I'h I15P X A/ii.- J/L ' oy A z -3- ^ ) T<r ^ ^ I rfntf 

iMfl«r X rul. - e'^t' Z- Z 
7 -t-ift ̂ >1 
3- VV^* 

wi^rtu f-^ 
"ihMi ;?v$- / - ON//^ z T 

-} - -^i 'J (r 'H-i y ^ A -yz, -S-} s- zfn-t 
7-xifAywA , \M ^~ •». M» M J ^ 

¥fU1& ,/7 TA-<7iyo /^v-r y fJ)L~T/t ' Po Z 
7- -I'/'T ^ 1 • a-
7-7,/ y^Vr <1? V YXV 3—»-r7 f y 3 y 

X /U/C-ric- t?M/q -u X 
X'Y't 

% -2./ 7 t V3 </ 

TA-01L /t/? r X /V/C -f/C- 0-/6 z ~L •5- !.( V J 1 4nX 
-s-xl<? * X52-

T<-P1A >t A/X.- T^ - 0 74 Z I 
3 - 7 1 f fr M-Zf yuel 

V3P 

TC.-<73f X A//e-T/e.- 0}e •L. I 
•^ - "t-i 7 6 VZT 
3 -M'ffo Vuy 

DC-CTd Hjtlcf jp IP X /1/yl - 7/t- t7 2.c 1 X 
3 ,xii t T^r 
y 7|^i.V2<, 

Tlt~ 07A ihhi linos' X /1//6 - rx. - t? ^ •L •X- j-xi 1 (, Vi3 /t«< 
3 - 1.1 1 < Y/ z V 

on^r X A/X- - ^ I 6 i 
7 - V(<( fc ly I-/ /IMX 

T^-OiA CI re y /y/e - r A - PM I I 
- -u 1 ^ 'H / ^ 

/- T. V 2^ 

TA'C^E A /I/x -T>^ ' ve ~L Z 
3-2/T^ YfT 
1-X)fi9ft> 

Relinquished by: (Signsturel 

M •v.M-j 
Date. /Time Received by: (Signature) 

~ -r7\ 

Relinquished by: (Signature) " Date / 'Time Received by: (Signature) 

Relinquished by: (Signature) Date / 'Time 
/. 

-f(et:^rved by: (Sign'a/^e) 
;y •" ^ 

^ YT X 

Relinquished by: (Signature) Date > 'Time Received by: (Signature) 

Relinquished by: (Signature) Date / 'Time Receiy^^pfbr l^oratory by: 
(Signaiore)'^ 

Date /Time Remarks r u/ze -Tj^-c H/C 
\fit~ TA-'C^HS^ 
f IS Ctnr^fltk 

F-<'( ^X /|,rLr// ; Z9^1}0'^oV Distribution; Original Accompanies Shipment; Copy to Coordinator Field Files 

Remarks r u/ze -Tj^-c H/C 
\fit~ TA-'C^HS^ 
f IS Ctnr^fltk 

F-<'( ^X /|,rLr// ; Z9^1}0'^oV 



ENVIRONMENTAL PROTECTION AGENCY 
Office of Enforcement 

REGION 3 
841 Chestnut St. 

CHAIN OF CUSTODY RECORD 
PROJ. NO. PROJECT NAME 

^Owy iiOrt NO. 

OF 

CON
TAINERS 

////// /v/,S. ($?4 (CA/,) Ut 

Af^A- / /^ / / / 
A7^/ / / / / 

xrW/ / / / '/ 
/ / / / REMARKS 

AX^y/ / / / 

SAMPLERS; (Signature) f' yr^^/ 
Stro^rr 3-. 

NO. 

OF 

CON
TAINERS 

////// /v/,S. ($?4 (CA/,) Ut 

Af^A- / /^ / / / 
A7^/ / / / / 

xrW/ / / / '/ 
/ / / / REMARKS 

AX^y/ / / / STA. NO. DATE 
1 ii/L 

TIME 
oJ 

u 

OB < 
a 
o 

STATION LOCATION 

NO. 

OF 

CON
TAINERS 

////// /v/,S. ($?4 (CA/,) Ut 

Af^A- / /^ / / / 
A7^/ / / / / 

xrW/ / / / '/ 
/ / / / REMARKS 

AX^y/ / / / 
X V/C- Y z 3-x/1fr XX/D 

* VVr 

X /I/A- T/C - "X 6 Y I -- VVJ 
Tt,t 1 t vww 

TL-o^\ I15P X X/A-fA-iPrA Z z i- I- 1 T<r i 
7-i/T^i/VL 

IHil^ X A/A • rA - Z. z ^ -a-1 -fiX 
J- >-J 9 ir VVO 

TA-He /?VJ- X ivr-7(.~ 0-1/f: fN"'' 2. T 
-}-->-lf(,S-(7yr^n^ ^-yr. t. <Jt <-V j J— 
j-xz-r/yvA , vM 3. I r, /, V J f. 

TA-c^O /:?v'r X AJlL-T/t ' Po Hlvh<^ -V Z 
x/<7 ^ J • a, /tWT( 

V-X^ 3—^ ^7 < V j y 

m^vHA ih'tr n^o X /1/A-TA- T. X 
s- x'7 fr 
•>,-2.(7 t V3Y 

/cy? "T X /1/A -TA- 0-]6 "Z 
J-1-1 7 Z V J / /lur/ 

TIC'PTA H ^ ?K X /VA-TA- £>74 z Z 

T(L-0}e lO^C X /VA-TA' X. I •• •^ - Xt ^ t V•^•7 rfM 
3-il7tVi-P 

rn-'OiL w/^/4r IP 10 X A/rC-jd' CX-L 1 X 
3 ,xn t f tr 
f - t 1 9 £. V 

Tit- OIA "ihhi \Ooy X A/d-Yd -O-i A ~u X- 3-xiTt ViJ 
3 - V /1 < -/ r v 

Tf.-D\b oiyr X A/A - Tr^ - " 1 6 t 
^ I' 1 A n't 

3 -^1 

T^-oiA cir" X A/A - rA ' ^7;,4 I 
. 3 _ -u 1 ry ir H Wuu/ 
;-T-n^V2^ 

rn'o^i l1^v A /1/x -TA ' ve -V Z 3-2/7^ 777 .7''' 
l-xi'rx9<ft> 

Relinquished by: (Signature) 

H-4 v./0i 
Date, /Time 

/v:r 
Received by; (Signature) Relinquished by; (Signature)' - Date / 'Time Received by; (Signature) 

Relinquished by; (Signature) Date J 'Time Received by; (Signature) 

1 

Relinquished by; (Signature) Date / 'Time Received by; (Signature) 

Relinquished by; (Signature) Date / 'Time Received for Laboratory by; 
(Signature) 

Date /Time Remarks , jt/y - rjC. -/? v/tT 
/l/A-TAOv/'li/'-k <Pr "Xp 
f AS, (S Ctrin.fUk, 

Oiitribution: Original Accompanies Shipment: Copy to Coordinator Field Files 

Remarks , jt/y - rjC. -/? v/tT 
/l/A-TAOv/'li/'-k <Pr "Xp 
f AS, (S Ctrin.fUk, 

-3 m-so-a 



ENVIRONMENTAL PROTECTION AGENCY 
Office of Enforcement 

rtcoiuiM o 
841 Chestnut St. 

1 ef CHAIN OF CUS1 rODY RECORD Philadelphia. Pennsylvania 19107 
PROJ.NO. 

n-27^y 

PROJECT NAME 

roup /}/^)hy /lfj})7\vn\hon NO. 

OF 

CON
TAINERS 

////// /\/.s. ///ts «/1 
/ / / / / «'5i 

4'y\ / / / / / fHO 
XTW/ / / / / 

/ / / / REMARKS 

/ / / / ^ 

SAMPLERS: (Sign 

jLhr/6 

Iture) )^clenf- - <r-L - ̂  -f/ 

ro/T/M^ 4"^ 

NO. 

OF 

CON
TAINERS 

////// /\/.s. ///ts «/1 
/ / / / / «'5i 

4'y\ / / / / / fHO 
XTW/ / / / / 

/ / / / REMARKS 

/ / / / ^ 
STA. NO. DATE 

/..A 
TIME 

a.' 
S s 

a < 
tr 
o 

STATION LOCATION 

NO. 

OF 

CON
TAINERS 

////// /\/.s. ///ts «/1 
/ / / / / «'5i 

4'y\ / / / / / fHO 
XTW/ / / / / 

/ / / / REMARKS 

/ / / / ^ 

X V/C- " 5~D 7- z J-i/TfrVVi X/t/D 

X /1/A- TX- 6 2. • 3-t.ilF 
1 -Li T t VWW 

^I'h" njp X A/A - fA - (75- /I Z T-
•j-T-lKriVl 4n(/ 
7-vvt 

V/'/fi /Mfl'T X A'A • rx. - 7- Z h'-t-ltlriiO 

TUfi /?7$- / ON//^ 7. T 
7 A -y-i r-sn 7 V 7 J" 

7-x/'7/yVjP , \M X— •»• 11> f. V J ^ 

/:?v<r X A/A ~ TA - Z 
r/ry ^ yVY/fAt/ ./J V^ 

•3-t.) r a V 
U-VHA /3V(J X /I/A-TA- t/WA X 

/f«x 
%-2.(T t V5V 

T/t-oiL It ;t/v r X A/AL -f/C- 0-76 7 ~L 
7- LI 76 V J 1 Xn'f 
-s-xll i Y>X 

TIC'PTA fi/V/i /v/e.- Tf?. - 0 74 z Z 
3 - I 1 7fr Yi^el 

lo'io X /V/t -TA' e 7^ Z 
-XI <i 4 ytT YH< 

3 -1-IT6 V*-P 

IX-OiC Hjxfqf IV 10 X /1//C - 7 < - t7 i- C 7 X 
3 .til 4 y ir 4»>'( 
i - t1y t V 26 

Tft- 02A lh h iPosr X A/^L - rr<. - 0 7 4 V X 3-VI 76 V17 
•J - -L n < y IV 

r/<.-i7i6 oner X A/»<_ - rx--' 1 6 Z Z 
J-t'iytr l/V/^n4 

3 -z i 74 t/zx 

T^-OIA ^hht ciro X A/ie - rx-'t? lA I z . _ -U I 7 6 7 f 1 W vuf 
;- 1. »1 6 V i'' 

TA-O^£ Hjxj^r lite A fyc -r>c.' ^ve ~L z 3-2/76 777 
l-XifzSrVD 

Relinquished by: ISign»wr$) 

"ihlnn 
Date /Time Received by: (SignatureI Relinquished by: (Signature! Date / Time Received by: (Signature) 

Relinquished by: (Signature) Date / Time Received by: (Signature) Relinquished by: (Signature) Date / Time Received by: (Signature) 

} /C 

Relinquished by: (Signature) Date / Time Received for Laboratory by: 
(Signature) 

Date /Time 

Distribution: Original Accompanies Shipment; Copy to Coordinator Field Files 

Remarks 
nC- 0' 

C (S 
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EmmiiEE FDEOBDDigj 
ENGINEERS AND PLANNERS 

GANNETT FLEMING, INC. 
Suite 200 
East Quadrangle 
Ttie Village of Cross Keys 
Baltimore, MD 21210 
Fax; (410) 433-6520 
Office: (410) 433-8632 

April 6, 1998 

Mr. Arnold Turner 
U.S. EPA, Region III 
Office of Analytical Services and Quality Assurance (OASQA) Laboratory 
839 Bestgate Road 
Annapolis, Maryland 21401 

Re: EPA Contract No.: 68-W6-0009 
EPA Work Assignment: 13-298Y 
Radford Army Ammunition Plant/New River, Virginia 
EPA Region 111 

, Shipping Date: April 2, 1998 
Federal Express Airbill No.: 2894308093 

Dear Mr. Turner: 

The purpose of this letter is to correct errors on the EPA Chain-Of-Custody (COG) form numbered 
316323 for the above referenced sample shipment to OASQA Laboratory. Two incorrect Station 
Numbers appear on this CQC, on the fifth and sixth sample lines. The information presented on the 
original CQC, and the correct Station Numbers are provided in the following table: 

Incorrect 
Sta. No. 

Correct 
Sta. No. Date Time 

Station 
Location Tag Numbers 

TR-04E TR-04F 4/2/98 1345 NR-TR-04F 3-2196447 and 
3-2196448 

TR-04ED TR-04FD 4/2/98 1345 NR-TR-04FD 3-2196449 and 
3-2196450 

These samples were to be analyzed for BNA/PCBs/Pesticides. 

Attached, please find a corrected copy of CQC 316323. 

I apologize for the inconvenience these discrepancies have caused. 

Sincerely, 
GANNETT FLEMING, INC. 

 

cc: Carolyn Sierra Bernota (EPA Region III QASQA) 
Robert Thomson (EPA Region 111) 
Frank Swit (GF) 

J;\ROC1\REG3\31 1 1 3\MTF\040698A,MTF 

A Tradition of Excellence Since 1915 

(b) (4)

(b) (4)




